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EDITORIAL. 

THE brilliant discovery of Radium stands out con- 
spicuously as the most striking scientific event of the 
closing year, but on looking back one may note that 
1903 has been marked besides by many solid advances 
in most branches of science. KNOWLEDGE, we may 
hope, has done its part, as has ever been the aim of 
its conductors, in helping to record these events, and 
in keeping its readers in touch with important re- 
searches in many directions. As in the past, so now, 
we pass our cordial thanks to contributors and sub- 
scribers alike for enabling us to produce this Twenty- 
sixth Volume of our Journal, while to the Press we 
would also express our indebtedness for many valued 
reviews of our work. 

Looking forward to the coming year of 1904, and 
dealing first with Astronomy, which we are glad to 
find claims from year to year an increasing and yet 
more ardent band of devotees, we have to announce 





that Miss Agnes M. Clerke, to whom we have been 
indebted during the past year for five most informing 
essays on “ Modern Cosmogonies,” will contribute 
further papers on the same subject during the 
coming year. Mr. E. Walter Maunder will write a 
series of papers dealing with the Sun as a subject for 
observation with Small Telescopes, and the relation of 
Sunspots to various terrestrial phenomena. Mons. E. 
M. Antoniadi has kindly promised the services of his 
clever pen and pencil in illustrating the subject, and we 
feel sure that Mr. Maunder will find many interested 
readers who possess a small telescope, while others, 
who are not so provided, may be induced to equip 
themselves, and study the sun under his guidance. 
Other contributions in Astronomy will include an 
illustrated paper on Saturn by the Rev. T. E. Phillips, 
which will appear in the January number, and papers 
by Dr. Isaac Roberts, Messrs. J. E. Gore, W. F. 
Denning, and others. 

The column hitherto devoted to Comets and 
Meteors, and so ably conducted by Mr. Denning, will 
be discontinued, but notes of prime importance in this 
subject, as well as in Planetary observations, are 
promised from time to time by Mr. Denning. 

We regret to announce the retirement of Mr. 
M. I. Cross from the control of the Microscopy 
Columns, and take this opportunity of cordially 
thanking him for his most efficient and_ successful 
work during the past years. At the same time we 
are pleased to announce the accession to our ranks 
of Mr. F. Shillington Scales, whose ability to conduct 
the Microscopy section with success will be recognised 
by those interested in the science. 

The increasing interest in physical subjects has led 
us to arrange with Mr. Edwin Edser for a series of 
papers on the Paradoxical Properties of Fluid 
Motion. In other subjects, Mr. W. P. Pycraft 
promises a few papers on some aspects of Evolution 
in Birds, and Mr. George Massee will write upon the 
habitats and distribution of Fungi, and their influence 
for both good and bad upon other forms of life. 
Mr. William Marriott will contribute some articles on 
Practical Meteorology, dealing with Temperature, 
Rainfall, and Sunshine; while Mr. R. Lydekker is 
providing some illustrated essays on Palaontological 
subjects, in which he will discuss the Ancestry of the 
Horse, the Camel, the Carnivore, and other mammals. 

The Third Annual Competition for the Chess 
Challenge Trophy begins with the problems in the 
January number, where the conditions of the Tourney 
will be found. The contest for the year 1903 has 
been very close, the previous holder having fallen 
behind, and retired. 
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THE STRUGGLE FOR EXISTENCE IN 
SOCIOLOGY. 


By J. Courier. 


IV. 
Tue Lineuistic STRUGGLE. 


Ir is estimated that over 5000 distinct languages are 
spoken among men. A calculating prodigy would be 
wanted to compute with exactness how many separate 
dialects are in use. Sixty vears ago it was reckoned that 
sixty different vocabularies were to be found in Brazil, 
but the actual number must be far greater, for in much 
smaller Mexico the Nahua language has broken up 
into 700 dialects. There are hundreds in Borneo. In 
Australia there is no classifying the complexities. And, 
generally, the number of dialects is in inverse proportion 
to the intellectual culture of the population. Assume 
that only fifty dialects on an average belong to every 
language, and we have the colossal total of a quarter of a 
million linguistic varieties. In this Babel the battle 
(what we call battle) is incessant. Could we examine the 
habitat of a language or a dialect as we watch the 
advancing or receding boundaries of a biological species, 
we should perceive its frontiers to be in similar continual 
movement, as now one and now the other gained the 
victory. All manner of inflections—numbers and tenses, 
cases and moods—likewise strive with one another for 
predominance. Modes of utterance dictated by differently 
modified laryngeal organs struggle for superiority. Unlike 
manners of arranging the written words are found to be 
mutually incompatible, and several succumb, while one 
survives here and another there. The visible transcripts 
of sounds gather into alphabets, and the cuneiform, ideo- 
grammatic, syllabic, and literal contend on _ bloodless 
battlefields, where most of them perish or else live on in 
isolated environments. What are the laws of the conflict 
among all these groups? Canon Isaac Taylor affirms that 
“plainly the laws which regulate the survival of language 
do not conform to the same conditions as those which 
regulate the survival of race.’ If such were the case, 
either set of laws, or both sets, would be convicted of 
unsoundness or inadequacy. The laws of evolution are 
universal, or they are no true laws. The laws of survival 
are identical in all provinces of Sociology. They are the 
same as those which govern the survival of vegetal and 
animal species. We shall endeavour to trace the more 
important of them by following the various aspects of the 
linguistic struggle. : 
Amone ALPHABETS. 

The decipherments of the cuneiform syllabary by 
George Smith, of the Cypriote alphabet by the ‘same 
scholar, and of the Hittite alphabet by Professor Sayce, 
shed gleams of light on a conflict among alphabets. The 
battlefield was Asia Minor and Hellas. The competing 
alphabets were the three named. The Assyrian syllabary 
was backed by physical force. The victories of Sargon 
and Assurbanipal had made the influence of Assyrian 
civilization felt in the islands and peninsulas washed by 
the Mediterranean. Yet it seems never to have been in 
the running at all. We are told that the triumph of 
Darwinism means the triumph of materialism. Here 
military conquest availed nothing to procure acceptance 
for an inferior script, belonging to one of the oldest forms 
of written language, in preference to less archaic types. 
The real battle was between two of these. Dr. William 
Wright and some auxiliary explorers have rescued from 
oblivion the existence and some portion of the history of 








an empire that occupied Northern Syria and Cappadocia 
between the eighth and twelfth centuries B.c. If not 
the Hittite language, at least the alphabet devised by 
that warrior people prevailed all over Asia Minor. 
Recently-discovered inscriptions reveal its true character. 
Many of its 125 distinct signs were ideograms—survivals 
of the picture-writing stage. It therefore stood midway 
between the cuneiform Assyrian and the phonetic 
Phenician. It travelled south and west, through Lycia 
and Caria, Phrygia and Lydia, dropping some portion of 
its cumbrous structure at each balting-place. All of the 
alphabets used in these countries seem to have been 
derivatives of the Hittite, but apparently in all of them the 
ideographic element was abandoned, the language becoming 
more phonetic as it advanced. Arriving in Cyprus, it had 
left behind it more than half of its baggage. In Cyprus 
and Asia Minor a new struggle ensued. There the far 
handier alphabet which the Phcenicians had adapted from 
the Egyptian came into competition with the various 
tongues adapted from the Hittite. The clumsy Cypriote 
alphabet, with its 60 letters, most of its consonants having 
five different forms, and its lack of aspirates, could not in 
the long run stand against the simpler Cadmeian alphabet, 
but was maintained to the time of the first Ptolemies in a 
secluded environment by the authority of the priests. In 
Asia Minor, which was less closed to outward influences, the 
victory of the Pheenician alphabet was swifter. It expelled 
the Hittite alphabets, some of whose characters, however, 
lived on by the side of Pheenician to supplement its im- 
perfections. No military force was at the back of the 
new alphabet. No priestly sanctions consecrated it. It 
had nothing in its favour but its simplicity and its 
convenience. It was propagated by a commercial people 
inhabiting a territory thirty miles long and a mile broad. 
Yet it spread over no small part of the world, driving 
before it hundreds of cumbrous syllabaries or forms of 
picture-writing. Its universal acceptance may be described 
as the triumph of utility. 

A new factor in the linguistic struggle is disclosed by 
the battle at this moment being waged in Bosnia. Both 
sides speak the same language—Croat, but they write it 
with different alphabets: the Catholics with Roman letters, 
and the Orthodox with the Cyrillic. To symplify the task 
of the public teacher, the Austrian Government directed 
that the Latin alphabet should alone be used in schools. 
The innovation provoked a loud outcry from the Orthodox, 
who deemed it a blow to their religion. The Government 
had to yield, and once more in history physical force was 
worsted. 

Another factor is revealed by the conflict in Germany 
between black-letter characters and the Roman alphabet. 
It is costly to keep two distinct kinds of type, and hence 
the inferiority of German typography. The strain of 
reading “ Gothic” print doubtless also contributes to the 
myopia prevalent m Germany. Yet, though Roman is 
manifestly gaining ground, a perverted patriotism, long 
fostered by a Gothic spirit like Bismarck, maintains the 
archaic form. 

Amone Scripts. 


Words were first written vertically or columnwise, and 
children are still taught to write as the Greeks, Hittites, 
and Egyptians wrote from three to ten thousand years 


ago. ‘Test a boy, and he will be found to incline to 
the left. The deviation was regularised, and writing 


became horizontal. When the scribe got to the end of the 
line, instead of turning back to the right, he began in the 
space below at the side where he left off. It is almost 
the plougnman’s way, and the Greeks named it “ ox- 
turning-wise.” Natural, simple, and easy as the plough- 
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mode seems, it was abandoned in favour of a variant on 
itself. One limb of the furrow was kept. From right to 
left was stereotyped as the conventional direction in the 
Orient, which never advanced beyond it; from left to right 
in the more business-like Occident. All four methods 
co existed among the Greeks, and in other countries there 
was a conflict between two or more of them. What gave 
the victory to the horizontal line and the rightward 
direction? Apparently a single consideration. The 
successive transitions followed the path of least resistance, 
and obeyed the principle of least effort. 


AMoNG ORTHOEPIES. 

The same imperious principle, aided by two unlike 
factors, decided a conflict between pronunciations. In the 
beginning of the sixteenth century Greek was pronounced 
in England as in Greece; until lately it was spoken as 
English is spoken. By what agencies was the change 
brought about ? 

1. Two groups of plants or animals, originally identical, 
grow unlike one another when they are kept apart. The 
English pronunciation of Greek derived from Greek 
refugees, was gradually so much forgotten that Greek, as 
spoken by Englishmen, grew unintelligible to foreigners. 
It was evidently assimilating itself to English speech. 
2. Two young Cambridge professors who had not learnt 
the language from Greeks—Smith and Cheke—deliberately 
set themselves to introduce a new style of pronunciation, 
suggested by Erasmus, modelled on English as it was then 
spoken. 3. They began by innovating timidly. Only 
now and then did they let drop words according to the 
new method, as if by accident. Day by day they increased 
the number of words thus modified. When the innovation 
was detected, they owned their design and communicated 
their plan to the younger men, who gladly adopted the 
new way. 4. Then the battle commenced. The dons 
protested, and the Chancellor intervened. He issued a 
succession of decrees, commanding the old way to be 
retained and the new abandoned. Compulsion stimulated 
opposition, but on the whole, and with relapses, the old 
prevailed, The issues were complicated by the identifi- 
cation of the old method with Catholicism and the new 
with Protestantism, and the fortunes of the struggle waxed 
and waned with the fortunes of the ecclesiastical struggle. 
English Greek throve under Edward VI., and fell back 
when Mary came to the throne. It was finally triumphant 
only with the triumph of Protestantism under Elizabeth, 
6. The underlying operative cause of the change was the 
greater ease in “teaching and learning the new way. Pupils 
learnt more in a year by the new than in two by the old. 
7. Auxiliary agencies co-operated. The popularity of 
Cheke and ‘the influence of the Professor of Theology at 
Cambridge smoothed the path. 

Here was illustrated the struggle for existence in all its 
forms. The new species or variety was sown or planted 
by foreign agency, or else a variety that was springing up 
of itself was cross-fertilised by a foreign element It was 
slowly and gradually introduced, battling with the variety 
already in possession of the ground. The battle was not 
fought out on its merits: the issue was not determined by 
the “rightness of the one or the other mode. The result 
was governed (1) by the superior ease of the acquisition— 
namely, by its fitness to the environment; (2) by the 
identification of the new struggle with a greater one—that 
of Protestantism ; (3) by the popularity of its introducers 
and the authority theo force) of its supporters. 
Lastly, the new variety was represented by new individuals, 
not modified old individuals; it was the young professors 
Who taught, and the undergraduates who accepted, the 
innovation. The old mode simply died out with the 


| 
| 
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possession of the ground. 





1 
individuals who practised it. 


One generation was con- 
sumed in the process. 
Amone D1avects. 

The struggle among inflections might be illustrated by 
exhibiting “the conflict that took place between the 
immigrant plural and the dual, which, in at least the 
majority of known languages, was originally in exclusive 
How imperfect was the victory 
of the invader is shown by the fact that, in the richest of 
ancient languages, the dual long held a place by the side 
of the plural. There was likewise a struggle among the 
various ways of forming the plural. In Old English six 
distinct species of plural fought for superiority All but 
one have disappeared, though individuals have survived. 

At the end of the tenth century four chief dialects were 
used in the north of France, each with its literature, and 
all with equal claims to predominance. In less than three 
centuries the dialect of the Isle of France supplanted 
Picard, Burgundian, and Norman, and became the French 
language. It followed the conquests of the Duke of 
France. Thus, in 1203, the Duke (become the King) of 
France annexed Picardy, and “drove out” (historians tell 
us) the Picard dialect. The driving out consisted in 
Picard ceasing to be spoken. French was first introduced 
into official acts, and became the preferred language of 
officials, many of whom were doubtless exported from 
Paris. It was taught in schcols. Picard books next, and 
very gradually, were written in French. Pari passu, it 
was adopted in writing, or on ceremonial occasions by all 
who wished to be considered educated, even if they often 
spoke their native dialect when in their “shirt sleeves,”’ as 
Cardinal Newman would have said. The populace stuck 
to the speech that most of them had never unlearnt, and 
it became a patois, or a merely spoken tongue. The two 
forms long co-existed, as English and its various dialects 
have long lived side by side. A Burns will write his elegiacs 
in English, his songs in Scots, and his odes in a mongrel 
dialect, half Scots and half English. A Carlyle, even in 
London, will cling to his northern Doric. So an Edward 
Fitzgerald, in full nineteenth century, may have a dialect 
“equal to Nithsdale.” These are the unconquered survivors 
of a victory that was won by force in part, and by force 
masked as authority, but also in good part by the at 
length voluntary surrender of the beaten side. 

Amona LAnaGuaaGEs. 

The linguistic struggle has been complicated and 
incessant in most European countries, where many races 
have been in conflict. ‘bree or four languages strove for 
mastery in ancient Gaul. German was spoken by the 
12,000 Frank invaders. Popular Latin was spoken by six 
million Gallo-Romans. Literary Latin was the language 
of the church and of literature. And Low Latin was 
afterwards the language of administration. German was 
the first to succumb. In four centuries it ceased to be 
understood by the soldiers, and in seventy years more it 
had become an object of ridicule. But it survives in more 
than 900 words, expressing the things of government, 
law, and war, and thus forms no insignificant part of the 
French language. The battle between Literary and 
Popular Latin had more varying fortunes. In the second 
century High Latin was in the ascendant; it was the 
dialect of the governing and educated classes. Two 
centuries later it had lost its ascendancy. The classes that 
spoke it were being extinguished by the decline of the 
Empire. Popular Latin gained the upper hand. There 
was no battle, but the masses that spoke the vulgar tongue 
were found everywhere, while the handful of nobles who 
spoke the literary dialect disappeared day by day, and, 
after the German invasions, they must have lost all 
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influence. The conversion of Popular Latin and not 
Literary Latin into literary as well as spoken French was 
a consequence of this defeat, which had its parallels in 
Spain and Italy. 

The conflict continues everywhere in our own days. 
Thus French is driving back all but one of the languages 
spoken on its frontiers. It kills Celtic in Brittany, 
various Languedocian dialects in the south, Flemish in 
the Department of the North and in Belgium, and German 
in Switzerland. In the Southern Tyrol Germanic dialects 
are retreating before Italian. In Posen, on the other 
hand, Polish yields to German, but the islets of German 
speech in Bohemia melt into Czech. In Transylvania 
Magyar recoils before Roumanian; in Bukovina Roumanian 
recoils before Little Russian.’ On the banks of the Volga 
the Ural-Altaic languages disappear before Russian. At 
all these points, and at a thousand others, the struggle is 
never for a moment intermitted. The census records its 
vicissitudes. The diminished numbers of the speakers of a 
language is that of its dead. Finally it survives only in 
remote or isolated spots—in the mountains of Kentucky or 
Tennessee, in the wilder districts of Ireland, in those parts 
of the Scottish Highlands off the tourist beat, in the 
Faroe Islands, or wherever nature or a stationary state of 
society prevents the immigration of new species. 

Languages owe their survival or their conquests to a 
variety of causes. No more than races, or than other 
sociological species, or than biological species, do languages 
flourish and survive on their merits. Not the intrinsic 
superiority of a language, its flexibility, or smoothness, or 
strength, or the wealth of its vocabulary, or the perfection 
of its inflections, gives it the victory in its struggle with 
rivals, or at least not these alone. Attic was not stronger 
than Doric, or the dialect of Wessex than that of North- 
umbria, or Erse than the Norse of the invaders of the 
west coast of Scotland. 

Force incarnated as political ascendancy plays a large 
part. It may act indirectly. The Roman Conquest made 
Greek, and not Latin, the literary, judicial, and commercial 
language of the Orient. But it is more commonly direct. 
Through conquest Latin drove Greek from Magna Grecia 
or Southern Italy, Sicily, and Marseilles, and killed the 
indigenous languages in most Western countries. So did 
the Aryan invaders impose their language on the peoples 
of India, Greece, and Italy. Yet the conquering Teutons 
adopted the languages they found in Gaul, Spain, and 
Italy ; the conquering Normans those first of Normandy 
and then of England. ; 

Numbers are force, and the victorious language is often 
that of the more numerous race, but it is sometimes that 
of the less numerous; the Burgundians are shown by 
skull-measurements of the existing population to have 
been more numerous than the indigenous population, yet 
they adopted the Latin language. The conquering Arabs 
and Turks must have been far less numerous than the 
North Africans and the natives of Asia Minor. 

Some point of advantage, extrinsic to the language, may 
endow it with superiority. Its fitness for the uses of 
commerce enabled Aramaic to overcome Hebrew, Assyrian, 
and Babylonian. The prestige of French conquests made 
French the language of diplomacy. The world-wide com- 

merce of England has made English a world-wide language. 

Yet in most cases it seems to have been the superior 
language that has prevailed. The Aryan languages have 
almost everywhere extirpated not only the Turanian, but 
also the highly-organized Semitic languages. Owing to 
the wealth of its vocabulary, its harmony, and its flexi- 
bility, Hindustani, a language born in the camp of the 
Grand Mogul, has supplanted several Indian tongues, and 
is now spoken by fifty millions, Perhaps a single notable 








example records the victory of the inferior language. 
Arabic superseded Greek and Latin in Syria, Egypt, and 
North Africa. The defeat of the higher dialects was an in- 
evitable consequence of the defeat of the higher civilization. 
A century hence, we may imagine, all other struggles 
over or reduced to insignificance, four world-languages 
will enter on an unending strife. A new and straight- 
forward German will lord it over Central Europe. Imperial 
English will reign alone over the North American continent, 
and a more business-like Spanish will dominate its South 
American sister. While Russian, or some other rich 
Slavonian dialect, will blend the races of Eastern Europe 

and Central Asia into a harmonious federation. 
nenccemlia 


“MAN’S PLACE IN THE UNIVERSE.”* 


By E. WarterR Mavunper, F.R.A.8. 


Dr. Wattace has not been long in fulfilling his promise 
to supplement his articles on the above subject in the 
March and September numbers of the Fortnightly Review 
with a fuller exposition of his views in book form. Appear- 
ing so soon after the discussion to which the first of those 
essays gave rise, the public interest has not had time to 
subside, and the book ought, and beyond doubt will, 
attain an exceptionally wide circulation. Should this be 
the case, as we trust it will be, the success of the book will 
be due to the extraordinary energy and promptitude of its 
venerable author. For an octogenarian to have produced, 
in barely half a year, so large a volume dealing with so 
wide a range of intricate subjects, and involving so 
large an amount of reading and reference, is in itself a 
remarkable achievement. 

Dr. Wallace’s great object is to prove,—or, at any rate, 
to show that it is exceedingly probable,—that this earth 
upon which we live is the only inhabited world in the 
universe. For this purpose it is necessary to bring 
forward some form of reasoning which shall not only 
show that our earth is the only planet within the solar 
system capable of sustaining life, but—a far more difficult 
proposition—to show that no sun other than our own 
could have a life-bearing planet amongst its attendants. 
From the nature of the case we cannot see a single planet 
of any star whatsoever, not even as a mathematical point 
of light. The only mode, therefore, by which the necessary 
argument can be constructed is by bringing out some 
point of difference between our sun and all other suns. If 
the system, of which it is the centre and luminary, is the 
only one in which intelligent life has a place, then it is 
indeed special, peculiar, unique. And if—and this is Dr. 
Wallace’s fundamental assumption—this speciality of our 
sun is the necessary outcome of its physical properties and 
conditions, then these must be wholly aud entirely different 
in some most important characteristics from those of any 
other of the untold millions of stars. 

The problem, therefore, is, in effect, ‘‘ Is our sun unique 
amongst the stars?” “ Have we been able to detect any 
difference between it and all the host of its brethren?” 
And, if so, “Is this difference one which would affect the 
suitability of its planetary cortége for the origin and 
maintenance of life ?” 

Dr. Wallace’s answer to these questions, as given in his 
first paper in the March number of the Fortnightly Review, 
was that our sun does differ from all others. It differs in 
position. It is in the very centre of the universe, and 
nowhere else than in that centre could life have been 
maintained sufficiently long to develop intelligence. He 
claimed that the whole trend of modern astronomical 


"* “ Man’s Place in the Universe : A Study of the Results of Scientific 
Research in Relation to the Unity or Plurality of Worlds.” By Alfred R. 
Wallace, Lu.»., D.C.L., F.R.S., ete. (Chapman & Hall.) 12s. 6d. net. 











XUM 


Decemser, 1908.] 


KNOWLEDGE. 269 








discovery tended to reverse the Copernican view of the 
earth, if we may use that expression, and to restore the 
Ptolemaic, that our solar system, in which this earth is by 
far the most favoured planet, was the central system of 
the entire sidereal universe; central not merely as to 
position in space, but in fundamental importance. ‘“ We 
ourselves are’”’ the “sole and sufficient result,” the “ ade- 
quate reason why such an universe should have been called 
into existence.” And “‘ nowhere else than near the central 
position in the universe which we occupy could that result 
have been attained.” 

These are strong and far-reaching expressions, and 
oblige us to interpret Dr. Wallace’s description of the sun 
as occupying the centre of the sidereal universe with a 
greater rigidity than he cared to admit. But we must 
bear in mind that the whole point, to demonstrate which he 
has directed his energies, is this: that there neither is, nor 
can be, any other inhabited world beside our own. ‘ We 
ourselves are the sole and sufficient” cause why the 
universe has “ been called into existence.” And in bis first 
paper the one physical condition upon which he relied to 
establish the improbability of life arising elsewhere than 
here, was the position of our sun in the centre of a cluster 
of suns, and that cluster situated, not only precisely in 
the plane of the Galaxy, but also centrally in that plane. 
If there was another sun that was nearer to that centre 
than we were, or even substantially as near, his argument, 
such as it was, was vitiated in its essential condition. No 
expression, therefore, however rigid and precise, could 
have so inexorably bound him down to the idea that our 
system was exactly and permanently central, as the 
exigencies of his argument did. This was a position 
which it was not possible for astronomers to allow to pass 
unchallenged. It was not warranted by the course of 
astronomical discovery, and if it should be widely accepted, 
it would tend to hamper our progress in the future. The 
immense problem of the true form and structure of the 
sidereal system—a problem in which a progress has been 
made of late years, which Dr. Wallace has either overlooked 
or ignored—will only yield, so far as its solution is possible, 
very slowly and gradually to patient, painful and con- 
tinuous research. But if we are to assume at the outset 
that we occupy the exact centre of that universe, and 
invest that assumption with a quasi-theological authority, 
we shall have conjured ourselves back some three centuries 
or more into the position held by those who resisted and 
oppressed Galileo, and free enquiry into the greatest of 
physical problems will have come to an end. 

The criticism offered by astronomers has had a good 
effect upon Dr. Wallace’s book. It has induced him to 
give up the attempt to establish the unique character of 
our sun on the lines of a supposed central position. In 
his article in the Fortnightly Review for September he 
withdrew most of the advantages which he had suggested 
might accrue to our system from that position. In his 
book he gives up the position itself. He no longer plants 
the sun in the centre of the hypothetical solar cluster, but 
near its circumference (p. 304). He no longer places the sun 
in the exact geometrical centre of the Milky Way, but about 
one-twelfth of the diameter of the ring to one side (p. 162). 
He admits implicitly that many other stars are as well or 
perhaps better situated, and suggests that the advantage 
of the central position which they all thus share is 
that, being far within the circuit of the Milky Way, they 
may possibly be protected by it from certain supposed 
emanations. Now, just as it was necessary to lodge a 
protest when Dr. Wallace claimed for the sun a central 
position that was absolutely unique, so now there can be 
as little hesitation in declaring that he has at last read 
rightly his authorities—Sir John Herschel, Sir Norman 





Lockyer, and others. It is true in this very loose sense 
that the sun is central in the central plane of the Milky 
Way. It was most emphatically not true in the sense in 
which Dr. Wallace first used it. 

The differentiation between our sun and other stars is 
now sought to be brought about ina much more legitimate 
way. He gives just prominence to Mr. Herbert Spencer's 
remarkable essay on the nebular hypothesis. It is true 
that the trend of more recent discovery has tended to 
weaken rather than support Spencer’s argument. He 
could not write to-day “ scarcely any nebule lie near the 
Galactic circle,’ but still the immense probability remains 
that the vast majority of all the celestial objects which we 
see are members of but a single structure. Whether we 
are acquainted with any aliens, and, if so, what proportion 
they form of the entire celestial host, we are not at present 
able to decide. Broadly speaking, stars, nebule and 
Galaxy, may reasonably be regarded as portions of one 
and the same building. 

His next step is to point out that stars differ in their 
spectra; consequently our sun is marked off from all stars 
not of its own type. Further, even amongst stars of the 
solar type, there may be points of difference,and Dr. Wallace 
lays great stress on the discovery of spectroscopic binaries, 
already numerous, and quotes Prof. Campbell who believes 
that “the star that is not a spectroscopic binary will prove 
to be the rare exception.” For both these statements 
Dr. Wallace has full and ample authority. Nay, more, it 
is highly probable that we need not stop here, but that, as 
our knowledge increases, we may find that no two. stars 
are exactly alike, that each has some characteristic special 
to itself, some mark of individuality. But the inference 
which Dr. Wallace would draw is certainly unwarrantable, 
that all these differences necessarily imply unsuitability 
for life-bearing planets. On the contrary, since he accepts 
Sir Norman Lockyer’s view that spectrum type means 
simply the factors of time and temperature, we are, on this 
hypothesis, in a position to assert with confidence that 
solar stars have existed in a stable condition, like our own 
sun, for a sufficient length of time for intelligent life to 
have developed somewhere within their attendant system. 
To reason otherwise is to beg nakedly the very question 
which it is desired to prove. And in effect this is all that 
his present argument comes to. Though it is a great im- 
provement on the original argument, yet when the crucial 
step has to be taken from the ascertained facts to the 
wished-for conclusion, it amounts simply to assuming the 
very thing that has to be proved. 

Tus is the point where the great argument of the book 
fails. In other parts it is much more successful. In 
chapters X., XI., XII., and XIITI., where Dr. Wallace is 
dealing with the “ Essential Characters of a living 
Organism,” with ‘“ Essential life Conditions,” and with 
“The Earth in its Relation to Life,’ he is treating 
of subjects upon which we have direct experimental 
knowledge, and many of which he has made largely his 
own. Here it is possible to follow him with much of both 
admiration and assent. And in chapter XIV., in which he 
claims to prove that “The Earth is the only habitable Planet 
of the Solar System,” applying the lessons which he has 
drawn in the four preceding chapters, his argument is a 
strong one. Astronomers who have suffered much vf late 
from having such absurdities fathered on them as the 
theory that the “canals” on Mars are evidence of the 
presence there of skilled engineers, and that the white 
spots occasionally seen on its terminator are the signals 
by which they are endeavouring to communicate with us, 
will welcome the clearness with which he has treated this 
part of his subject. I am personally exceedingly glad to 
see that Dr. Wallace argues that we have no real reasou 
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for supposing “that the moon was once inhabited, and 
that Jupiter will be inhabited in some remote future.” This 
has always been my own opinion, and I think that his method 
of treating this particular question is very forcible. Up 
to the present time geologists have been disposed to claim 
a much longer duration for the maintenance of the present 
solar radiation than astronomers have been inclined to 
allow. Without endeavouring to adjust this difference 
between the two sciences, the inference is but reasonable 
and fair that no planet in the system differing very greatly 
in size from our earth, and therefore differing yreatly 
from it in rate of cooling, could have passed through the 
same geological and biological epochs. There are two 
small points in this chapter which are stated too positively ; 
these are: “ The small size and mass of Mars being such 
that it cannot retain aqueous vapour; and the fact that 
Venus rotates on its axis in the same time as it takes to 
revolve round the sun.’ These two statements ought not 
to have been made without some caution to the reader 
that these “stated facts are by no means 
demonstrated, because founded upon assumptions which 
may be quite erroneous.” 

The promptitude with which the book has been brought 
out has had its drawbacks, for there are several indications 
of undue haste. Some of these are misprints, as “ W. W. 
Turner,” on page 142, for “H. H. Turner,” and “ Barnham” 
for “Burnham” on page 123, and again in the index. 
Some seem to be due to misapprehension of the authorities 
quoted, or more probably to carelessness in expression due 
to hasty writing. Thus, for example, on pages 59 and 60, 
our author says that to the naked eye no extensive region 
of the heavens is very conspicuously deficient or superior 
in the number of the stars which it displays; on page 123, 
that all the variable stars are to be found among the 
spectroscopic binaries; and on page 106, that “ sunspots 
are of such enormous size that, when present, they can 
easily be seen with the naked eye,” as if this were always 
the case. More curious are his inconsistencies. On 
pages 91-93 he gives a brief account of the determination 
of the sun’s movement through space. This is in one of 
the first six chapters written specially “for the general 
educated body of readers,” . . who are not “ fairly 
acquainted with modern astronomical literature.” He 
states there that the motion of the sun is probably about 
12} miles a second. Later on, in chapter VIII., he 
devotes some pages to showing that Prof. Turner and 
myself “made demonstrably baseless statements,’ when 
we simply called attention to this very solar motion. On 
page 143 he objects to my quoting Sir Robert Ball on the 
existence of dark stars, but on page 172 he quotes an exactly 
parallel passage from Sir Robert Ball to support himself 
when he finds it convenient to assume that dark stars 
are immensely numerous. On page 50 he quotes Sir John 
Herschel’s description of the Milky Way “ because he, of 
all the -astronomers of the last century, had studied it 
most thoroughly.” On page 162 he contemptuously puts 
on one side Sir John Herschel’s remark “ that the greater 
brightness of the southern Milky Way conveys strongly 
the impression of greater proximity”; this on the ground 
of a feature of the beautiful charts by the late Mr. Sidney 
Waters. It escaped Dr. Wallace’s notice that the feature 
in question was a necessary result of the projection 
employed. Whilst it surely was a great mistake to argue 
as if the Milky Way shone in the same manner as an 
illuminated surface (see page 162). These are but a few 
of many similar oversights or inconsistencies. 

Still, with all its drawbacks, the book is a wonderful 
one to have been produced in so short a time by a man 
who has devoted his fourscore years to a science which is 
not the one which forms the major part of the book. 








With all its want of precision, it is full of interest and 
charm, especially when we come to the chapters dealing 
with the biological side of the question. 

Upon that question as a whole—the question whether 
life-bearing planets can exist in other solar systems than 
our own—the answer of science is clear and distinct. It is 
precisely the same which Prof. Newcomb recently gave 
concerning the possible inhabitants of Mars: “‘ The reader 
knows just as much of the subject as I do, and that is 
nothing at all.” Within our solar system we can indeed 
form some crude estimate of probabilities; beyond it, 
nothing. All the amazing progress of modern science, all 
the revelations made by the spectroscope or by photography, 
all the advance in biology, have not brought us one step 
nearer an auswer to the question, “Is this the only 
inhabited world?” We stand essentially where Whewell 
and Brewster did half a century ago; or we might, indeed, 
say where Galileo and Capoano were three hundred years 
ago. We can, indeed, spin out the discussion at greater 
length than our predecessors, and can introduce a far 
larger number of more or less irrelevant facts, but of 
serious argument, either for or against, we are entirely 
destitute. 
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THE MARKINGS AND ROTATION PERIOD 


OF SATURN. 
By W. F. DENNING, F.R.A.S. 





THE conspicuous markings observed in the northern 
hemisphere of Saturn during the present opposition have 
greatly encouraged observation of, and interest in, a 
beautiful object. The complaint has sometimes been 
made that this planet, though forming an unique picture, 
attractive in the highest degree, yet lacks variety and the 
evidence of similarly great and abundant changes which 
render the study of Jupiter so entertaining. But the 
aspect of Saturn during the past summer has led to a 
modification of opinion on this point, and has proved that 
“the ringed orb” is occasionally the scene of extensive 
disturbances, and that the vapours surrounding him are 
travelling in parallel currents, differing in their relative 
velocities even more widely than those on the surface of 
Jupiter. In future years it is fair to assume, therefore, 
that Saturn will be more closely studied than hitherto. 
Apparently he has been somewhat neglected in the past ; 
his ring-system has usually occupied chief notice, and 
perhaps diverted attention from more important pheno- 
mena displayed on the ball. In viewing this planet the 
observer’s principal aim has been to obtain glimpses of the 
crape ring, Encke’s division in the outer ring, or certain 
of the satellites, and thus the configuration in detail of the 
globe has escaped critical survey. 

Astronomical records furnish comparatively few in- 
stances of irregular markings on Saturn, and when 
objects of this kind have been detected they do not appear 
to have always been followed with the necessary per- 
sistency. Sir W. Herschel was the first to discover 
evidences of rotation, and to determine a value for it. He 
narrowly watched certain inequalities in a quintuple belt, 
visible in the planet’s southern hemisphere in 1793, 
December, and 1794, January, and wrote in the Philo- 
sophical Transactions for the latter year, “I can at 
present announce the reality of the quick rotation by 
means of 154 revolutions of the planet,” and “ We may 
conclude that the period is exact to +2 min., and we need 
not hesitate to fix the rotation of Saturn upon its axis as 
10h. 16m. 0°44s.” 

Schroeter, of Lilienthal, made many observations of this 
planet more than a century ago, and derived rotation 
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periods of 11h. 40m. 30s., 11h. 51m., and rather more 
than 12h., from various markings he followed, but these 
results are very doubtful, and astronomers have never 
attached any weight to them. 

Schwabe, of Dessau, observed markings in 1847, and a 
round bright spot near the S. limb was noticed by Busch 
and Luther in 1848. Certain dark patches were seen by 
Bond in 1848 and 1854, and re-observed by De la Rue in 
1856. Lassell, Jacob, Coolidge, Dawes, Secchi, and a few 
others also detected spots at about the same period. 

Lassell wrote in 1857, January 8: ‘There are certainly 
chronic changes of great magnitude occasionally occurring 
on the face of this planet.” 

Dawes stated* in 1858, January: “I have observed a 
well-marked light spot in the S. hemisphere of Saturn 
which I estimated to be at about 40° or 50° of S. latitude. 
It was nearly in the axial line on January 11, at 1¢h. 30m. 
G.M.T., and again on January 14, 11h. 20m., on both 
occasions a little past it.” 

Lassell viewed Saturn with a magnificently defined 
image in his 20-feet reflector of 20 inches aperture, powers 
430 and 650, on 1858, April 17, just before 9 p.m., and 
said,t ‘“‘ Near the preceding limb, and a little south of the 
equatorial dark belt, was a brighter portion, too large to 
be called a spot yet sufficiently defined or marked out to 
be useful in determining the rotation of the planet.” 

The white spot seen by Dawes on 1858, January 11 and 
14, and that observed by Lassell on April 17 of the same 
year, were probably identical objects, with a rotation 
period of nearly 10h. 25m. Dawes’ two observations 
sufficiently prove that the marking exhibited a rate not 
differing greatly from 10h. 243m. 

Prof. Asaph Hall attentively studied Saturn during 
the fourteen years from 1875 to 1889 with the great 
Washington refractor of 26 inches aperture by Alvan 
Clark, and found that the ball of the planet presented very 
few changes, the most remarkable being the outbreak of 
an equatorial white spot, first seen on 1876, December 7. 
Prof. Hall said that “on poor nights when the image is 
blazing and unsteady we can see and can imagine many 
strange things about this wonderful object.” The white 
spot was watched from 1876, December 7, to 1877, 
January 2, by Profs. Hall and Eastman at Washington, by 
Mr. A. G. Clark at Cambridgeport, and was also seen by 
several other American observers. A number of transits 
were secured, and from these it appeared that at intervals 
of three days the spot arrived at the planet's central 
meridian 16 minutes earlier than before. Prof. Hall found 
for the time of rotation 10h. 14m. 23°8s., with a probable 
error cf only 2:3 secs. 

In 1891 and three following years a considerable number 
of bright and dark spots near the equator and in certain 
other latitudes of Saturn were discerned by Mr. A. S. 
Williams, of Brighton, with a 64-inch reflector. The results 
were discussed and summarised in Monthly Notices, LIV., 
p. 298—314, and LV., p. 354-67. The rates of the 
various objects differed slightly, ranging between about 
10h. 13m. and 10h. 16s., but they appeared to present a 
satisfactory agreement with the earlier values of Herschel 
and Hall. It is only fair to mention, however, that several 
other experienced observers || employing powerful telescopes 
quite failed to see any spots on Saturn at about the same 
period. It is not, however, our intention to discuss the 





* Monthly Notices, XVIIL., p. 72. 

+ Ibid., XVIIL., p. 231. 

t Astronomische Nachrichten, No. 2146. 
§ See also Ast. Nach., No. 3051. 


|| Prof. Barnard, writing in 1903, June, says that during all the 


observations he had previously made of Saturn he had never seen any 
marking that could be used for determining the rotation period. 








question whether planetary markings can be easily seen in 
a 65-inch telescope, and their individual forms traced while 
instruments of 36 inches and less fail to show any vestige 
of such objects. The remarkable efficacy of small telescopes 
in revealing planetary detail has often been admitted, but 
comparisons at the observatories of Mount Hamilton, 
Princeton, Chicago, and elsewhere have proved the un- 
doubted superiority of large instruments. 

In 1896 and 1897, M. Antoniadi, using the 9{-inch 
refractor of the Juvisy Observatory, observed dusky con- 
densations on the north equatorial belt, and from these 
he ascertained the rotation period as a little more than 
10h. 14m. 

During the last quarter of a century Prof. Hall’s deter- 
mination has been regarded as a standard value for the 
rotation of Saturn. True it was based on few observations 
extending over twenty-seven nights only, and upon an 
object obviously variable, for while at first it was round 
and 2 or 3 seconds of arc in diameter, it resolved itself at 
last into a bright streak. 

The planet has been traversing the southern signs of 
Scorpio and Capricornus during the last few years, and its 
low position in the sky has had the usual effect in im- 
pairing the definition so much that observers in northern 
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latitudes have not been successful in detecting any irregular 
markings on the disc. The present opposition has, how- 
ever, provided developments of very important and inte- 
resting character. Prof. Barnard was examining Saturn 
on June 15, 2lh., G.M.T., with the 40-inch Yerkes re- 
fractor, when he discovered a decidedly marked white spot 
halfway between the central meridian of the planet and 
the following limb. Clouds came over, but the marking 
was recovered on June 23rd, when its passage across the 
central meridian occurred at 21h. 42m.,G.M.T. It was 
seen again on June 24th, and the central transit observed 
at 18h. 58m.,G.M.T. On July Ist the writer, at Bristol 
(unaware of previous observations), noticed a bright spot 
on Saturn which must have been central at about 14h. 1m., 
though it had passed to some distance west of the central 
meridian when first seen. This object was subsequently 
assumed to be identical with Barnard’s spot of June 23rd, 
for eighteen rotations of 10h. 143m. would accord well 
with the interval elapsed between the pair of transits, but 
further observations disclosed the surprising fact that 
the new markings were moving far too slowly to be con- 
sistent with the usually accepted rate of Saturn’s rotation. 
Graff, of Hamburg, pointed out in Ast. Nach. that the 
period of Barnard’s spot, deduced from a few of the 
earlier observations, was about 10h 39-01m., while Sola, 
of Barcelona, from more materials, found the value 
10h. 38°4m. There have been several spots visible, both 
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light and dark, and the chief one, first seen at the middle 
of June, has been watched at Bristol during the past five 
months, and its mean rotation period has been as nearly 
as possible 10h. 38m. There is indication that the motion 
of this particular object has been slightly accelerated, but 
the evidence is not conclusive on the point. The other 
markings distributed along the same latitude show slight 
differences of period, and at the end of September they 
had become difficult objects. 

In June the principal spot was large, and very much 
brighter than the light north-temperate zone in which it 
was placed. The usual observational discordances have 
become apparent as regards the transit times, the form, 
dimensions, and aspect of the marking. Barnard on June 


23 found the length, E. and W., 2’"6. H.C. Wilson, at 


Northfield, Minn., on July 1 measured the length, 3°93, 
and width, 2-36, while Graff on June 26 gave the propor- 
tions 5” by 3". The spot is both followed and preceded 
by dusky patches stretching from the north equatorial belt 
to the polar shading. As seen by Wilson on July 1 it 
appeared surrounded by a narrow dark line, but the 
observer suggests that this may have been the effects of 
contrast. The north latitude of the spot, according to a 
measure by Barnard on June 23, was 36°°4, while Wilson 
determined it on July 1 as 31°1. 

Present indications are that the disturbance has, in its 
main features, practically subsided. Its lessons cannot 
fail to be of considerable interest. It has afforded the 
clearest proofs of a north-temperate current rotating 234 
minutes slower than the equatorial current as determined 
by Prof. Hall from his spot of 1876-7. A comparison of 
the relative velocities leads us to the following curious 
deductions. The equatorial spots are moving so much 
faster than the north-temperate spots that they gain some 
800 miles per hour upon them, and complete a circuit of 
Saturn relatively to their positions in about 12 days. A ter- 
réstrial hurricane is supposed to have an extreme velocity of 
about 100 miles per hour, but the wind currents on Saturn 
appear to be incomparably swifter. And the rapid 
equatorial drift on Saturn is probably persistent within 
small limits of variation like the equatorial current of 
Jupiter, which, during the last 25 years, has only varied 
between 9h. 50m. and 9h. 503m, 

On the latter planet the ordinary north-temperate spots 
rotate in 9h. 55m. 54s., which is about 53 minutes slower 
than the equatorial spots. Both on Jupiter and Saturn, 
therefore, the mobile vapours on or near the equator are 
streaming along with abnormal velocity, outstripping 
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suitable for exhibition than for sedulous research. In any 
case it is to be hoped that he will now receive more fitting 
recognition, for his belts and occasional spots merit as 
much attention as the variegated scenery of Jupiter or 
the wonderful and complicated canaliform aspect of Mars. 

Previous observations suggest that the rotation of the 
equator of Saturn is 10h. 145m., of the south-temperate 
region 10h. 25m., and of the north-temperate region 
10h.38m. But the materials are altogether too scanty for 
safe deductions. Many new observations are required of 
well-marked equatorial and south-temperate spots. We 
may have to wait years for the apparition of these, for 
Saturn’s aspect is often serene and smooth, without any 
obvious irregularities in the belts and zones. 

Postscript, Nov. 15.—Including my latest observations 
here with a 10-inch reflector, powers 312 and 332, the 
mean rotation periods of three of the best observed spots 
on Saturn work out as follow :— 

Interval of 


Object. Observations. Rotations. Period. 

Days. s/h: & 
Barnard’s White Spot 138 310 10 37 52°4 
White Spot ... es 132 295 10 37 42°0 
Dark Spot... +a 120 270 10 37 56°4 


The period appears therefore to be a little less than 
10h. 38m., and bears out the suggestion previously made 
that the velocity has been accelerated. 
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THE CHEMISTRY OF THE STARS. 
VI._STARS OF THE THIRD AND 
FOURTH TYPES. 

By A. Fow er, F.R.A.s, 


Sreccur found that stars of a decidedly orange or red tint 
were generally distinguished spectroscopically by the 
presence of “flutings,” and he further recognized that 
such stars were easily divisible into two groups. In one 
of them, constituting his Type III., there are dark flutings 
which degrade towards the red end of the spectrum, while 
in the other group, which he designated Type IV., the 
flutings fade off towards the violet. In both types the 
blue end of the spectrum is very feeble, probably in part 
through deficient continuous radiation, and partly on 
account of excessive absorption, and it is to this fact that 
the redness of the stars is to be attributed. 

What is meant exactly by a fluting may be gathered 
from Fig. 11, illustrating the fluted spectrum of carbon, 
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Fie. 11.—Flutings of Cyanogen and Carbon. 


other markings to N. and S., and also, probably, the actual] 
rotatory movement of the immense spheres below. There 
may be occasional exceptions, it is true, as, for instance, the 
very rapidly moving dark spots which temporarily marked 
the north-temperate region of Jupiter in 1880 and 1891. 
The closer scrutiny of Saturn in future years is desirable, 
and it seems well assured from the interest awakened by 
the prominent signs of activity recently displayed on the 
planet’s surface. The investigation is a promising one. 
It may appear curious, on reflection, that comparatively 
little has been already accomplished in elucidating the 
visible surface phenomena of this wonderful orb, forming 
as he does the most charming picture in the sky. Perhaps 
Saturn has sometimes been regarded as an object more 


as exhibited in the spectrum of the electric arc between 
carbon poles. The spectrum consists of a number of 
groups of flutings, or shaded bands, each simple fluting 
commencing with a well-defined “head,” and being 
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Fie. 12.—Enlarged View of Fluting A 3583. 
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followed by closely-ruled fine lines which gradually get 
feebler and further apart as the leader is left behind. 
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This structure is better seen in the enlarged view of one 
of the flutings given in Fig. 12. Here, the flutings fade 
to the violet, but in some cases the degradation is towards 
the red. Laboratory experience teaches that flutings only 


appear in the spectra of sources of light which are at a | 
relatively low temperature as compared with that necessary | 


for the production of the line spectra of the same sub- 
stances ; their presence is, therefore, a valuable clue to the 
temperature conditions which prevail in the atmospheres 
of the stars which exhibit them. Many flutings originate 
in compounds, those at AA 3883, 4216, and 4609 in the 
are spectrum of carbon, for example, being almost certainly 
due to cyanogen, and the disappearanee of such flutings 
at increased temperature is sufficiently explained by the 
breaking up of the compound into its constituent elements. 
The replacement by lines of flutings of elementary sub- 
stances, such as those of carbon at 4737, 5165, and 5635, 
may be supposed, as suggested by Lockyer, to be brought 
about by the separation of complex molecular groupings 
into simpler ones. 

Extensive observations of the spectra of third and fourth 
type stars (or Antarian and Piscian stars, in Lockyer’s 
nomenclature) have been made by Duner, Vogel, Huggins, 
Kspin, and others, but visual observations, though of 
intense interest to the observers, are now quite superseded 
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On account of their feeble luminosity, nove of them 
being brighter than 5th magnitude, the spectra of the 
fourth type stars can only be photographed with great 
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5165 5635 
Fria. 14.—Spectra of (1.) Sun, (II.) # Geminorum, (IIT.) 132 Schjel- 
lerup. From photographs taken at the Yerkes Observatory. 


difficulty. McClean, however, succeeded in photographing 
two of the brightest specimens, and discovered that besides 
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Fie. 13.—Spectra of o Ceti and a Herculis, from photographs taken at Stonyhurst College. The wave-lengths of the 
numbered lines and bands are :—(1) 4227, (2) 4420, (3) 4581, (4) 4757, (5) 4951, (6) 5165, (7) 5447, (8) 5597, (9) 5756. 


by photographs in all investigations involving accurate 
measurements. Many successful photographs of third 
type spectra have been secured at various observatories, 
and we are fortunate in having the kind permission of 
Father Sidgreaves to reproduce two beautiful examples 
from the Stonyhurst collection, illustrating the spectrum 
in the yellow, green, and blue. a Herculis may be 
considered a normal third type, while the photograph 
of Mira admirably illustrates the introduction of bright 
hydrogen lines which is, in some way, associated with the 
variability of that star, and is, in fact, characteristic of 
the numerous variables having spectra of the third type. 


the flutings the spectra contain numerous lines which 
greatly resemble those of a Tauri. Unexpectedly fine 
photographs, exhibiting a wealth of detail, have since been 
obtained at the Yerkes Observatory, where the great light- 
gathering power of the 40-inch refractor has allowed the 
use of considerable dispersion. Through the kindness of 
Prof. Hale, we are able to reproduce the interesting series 
of photographs in Fig. 14, comparing the yellow and green 
narts of the spectrum of a third and a fourth type star 
with that of the sun, 

The number of third type stars already known is esti- 
mated by Miss Clerke at about 2000, and that of the 
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fourth type at 250. Some of the more notable examples 
are indicated in the following table :-— 





TYPE IIt. TYPE IV. 


(Antarian.)} (Piscian.) 


51 Schj. (Mag. 6°0), R.A, 5h, C’2m, 


B Andromede, 
i Decl. + 1° 2’ 


o and a Ceti. 


y Hydri. 74 Schj. (Mag. 6°5), R.A. 6h. 19°8m, 

a Orionis, Decl, + 14° 47’, 

» and » Geminorum, 78 Schj. (Mag. 6°3), R.A. 6h. 29°7m, 
Crucis. Decl, + 38° 32’, 

H Virginis, 115 Schj. (Mag. 6°5), R.A. 8h. 49°8m. 

§ Ophiuchi. Decl. + 17° 37’, 
a Scorpii. 136 Schj. (Mag. 6°0), R.A, 10h. 468m. 

a Herculis, Dec, — 20° 43’, 
B Gruis. 152 Schj. (Mag. 5°5), R.A. 12h. 40°4m, 


Decl. + 45° 59’, 
(Mag. 6°5), R.A. 19h. 25°1m, 
Decl. + 76° 22’. 
(Mag, 6°2), R.A. 21h. 37°8m, 
Decl, + 35° 3’, 
19 Piscium (Mag. 6°2), R.A. 23h. 41°3m, 
Decl, + 2° 56’, 


B Pegasi. 
229 Schj. 


2494 Schj. 





Taking first the stars of the third type, it will be seen 
from the examples given that there is a well-marked line 
spectrum in addition to the flutings which form so con- 
spicuous a feature of the visual spectrum. It was noted 
by Angstrém that the flutings resembled in a general way 
those which appear in the spectrum of manganese oxide, 
and Lockyer in 1888 suggested that they were probably to 
be accounted for chiefly by manganese, magnesium, and 
lead. These identifications, however, were based upon 
visual observations, and may need revision when more 
precise wave-length determinations have been made. 
Lockyer considers that some of the apparent bright 
flutings, such as that beginning at A 5165, are real and 
probably due to carbon, but the difficulty in distinguishing 
between real flutings and interspaces is so great that a 
final decision will probably not be reached until a complete 
matching with some terrestrial spectrum is effected. 

The interpretation of the line spectrum is also incom- 
plete, but much more definite so far as it goes. Taking 
the lines generally, they bear a considerable resemblance 
to the solar lines, but most of them are very broad, 
and the relative intensities are so different as to greatly 
modify the appearance of the spectrum when compared 
with the sun. Lockyer, in 1893, announced the detection 
in Betelgeuse, the brightest member of the group, of lines 
due to hydrogen, iron, manganese, chromium, calcium, 
magnesium, cobalt, strontium, and lithium, and pointed 
out that the lines which appear at the comparatively low 
temperature of the oxy-hydrogen flame were especially 
strong. The blue line of calcium at A 4227, for example, 
which is pre-eminently the low temperature line of this 
element, is very dark and distended in the photograph 
of a Herculis (Fig. 13). A recent investigation of the 
spectrum of Mira which has been made at the Lick Obser- 
vatory indicates the presence of iron, vanadium, chromium, 
calcium, aluminium, and strontium, but manganese and 
titanium are considered doubtful. Still more recently, an 
investigation of + Cygni made at Potsdam by Dr. Eber- 
hard establishes the presence in that star of calcium, 
titanium, chromium, vanadium, iron, and magnesium. 
Hence, combining the different results, and including 
sodium from the very obvious D lines, we may take the 
following list as representing the elements so far identified 
in the third type stars :— 


Aluminium, Tron. Sodium. 
Calcium. Lithium. Strontium. 
Chromium. Magnesium. Titanium. 
Cobalt, Manganese. Vanadium. 
Hydrogen. 


The identification of vanadium and titanium may possibly 
turn out to be of special significance, on account of the 








predominance of lines of these elements among the lines 
which are most widened in the spectra of sunspots. Dr. 
Scheiner has recorded that some of the stellar lines are 
shaded on one side in a manner which recalls the appear- 
ance of some of the lines in spot spectra, and it has been 
suggested that the greater part of the surface of a third 
type star may be in a condition corresponding with that 
of a solar spot. Attempts have also been made to account 
for the variability of so many of the third type stars by 
supposing a fluctuation of spotted area corresponding with 
the eleven-yearly period of the sun, but it is by no means 
clear why many of the stars exhibit no changes of magni- 
tude in spite of their supposed spotted surfaces. 

Passing next to the fourth type stars, we have already 
noted that the characteristic feature of the spectrum, in 
visual observations at least, is the presence of dark flutings 
fading off towards the violet; one lies in the yellow green 
and begins at A 5635, one in the green near b, A 5165, and 
the other in the blue just beyond F, 44737. Secchi’s dis- 
covery that these were due to carbon vapour has received 
abundant confirmation, and besides these the Yerkes photo- 
graphs show the violet and ultra-violet flutings of the 
cyanogen spectrum, beginning at A 4609, 4216, and 3883. 
The lines recorded in these stars in visual observations do 
not number a dozen, and only sodium, iron, and hydrogen 
could be recognized. The new photographs, however, reveal 
the existence of hundreds of lines, and, thanks to advance 
proofs with which Prof. Hale has been good enough to 
furnish me, I am able to give the following list of elements 
which have now been identified in the fourth type stars :— 


Calcium. Tron. Sodium. 

Carbon. Magnesium. Titanium. 
Chromium, Manganese. | Vanadium. 
Hydrogen. Nickel. | And possibly others. 


The representation of calcium by the blue line at A 4227, 
which is of great strength, and by the H and K lines, is 
worthy of special mention, on account of the similar 
appearance of these important lines in stars of the third 
type. 

Prof. Hale concludes that the carbon and metallic 
vapours are very dense and lie immediately over the photo- 
sphere, while above these rise other vapours or gases pro- 
ducing bright lines to the number of about 200, none of 
which have been identified with certainty. Though Prof. 
Hale seems to have convinced himself of the reality of 
these bright lines, it is by no means impossible that 
Lockyer may be right in considering them as mere effects 
of contrast. 

It is interesting to find that the relatively low tempera- 
ture which is suggested by the flutings in the fourth type 
stars is also indicated by the discussion of the line spectrum. 
Prof. Hale remarks that while are and flame lines, such as 
the calcium line 4227 are of great strength, spark lines, such 
as that of titanium at 4534-14, are less prominent or entirely 
missing, and though he adds that this does not certainly 
prove that the temperature of the reversing layers of the 
fourth type stars is lower than in the case of the sun, the 
evidence is entirely in favour of this supposition. 

It has been further ascertained that many of the lines 
which are widened in sunspots appear as strong dark lines, 
and the suggestion naturally is that spots similar to those 
which appear in the sun may be very numerous in stars of 
the fourth type, as has been previously suggested in the 
case of stars of the third type. The variability of so 
many stars of the fourth type is looked upon as favouring 
this supposition. 

The place of the third and fourth type stars in the 
supposed evolutionary series has been the subject of much 
discussion. Vogel considers that after the solar stage is 
passed, a star develops into one of the third or one of the 
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fourth type according to the chemical combination which 
is first formed in its atmosphere (the bands described in 
the foregoing as carbon bands being attributed by some 
to hydrocarbon, and not to the element carbon), and 
Duner has adopted the same view. That the fourth type 
stars follow the second may be considered as fully 
established ; for besides the evidence afforded by the line 
spectrum, there is in the solar spectrum a well-marked 
absorption fluting in the ultra-violet at A 3883, corre- 
sponding with one of the flutings seen in the Yerkes 
photographs of the fourth type stars, and, according to 
Rowland, there are many faint solar lines which agree 
with the constituent members of the carbon fluting 5165. 

It is the place of the third type stars which remains 
somewhat doubtful. They do not seem to come between 
the second and fourth types, and probably few would be 
inclined to place them after the fourth type, although the 
carbon and cyanogen flutings typical of the fourth type 
stars survive the temperature of the electric are while 
flutings of other substances fail to do so. 

Prof. Hale practically adopts Vogel’s view, on the 
ground that the resemblances between third and fourth 
type stars are greater than the points of difference; they 
resemble each other, for instance, in colour, tendency to 
variability, spectra, possible presence of sun-spots, physical 
condition and probable relationship to solar stars, and 
‘‘they should therefore be classed together as co-ordinate 
branches leading back to stars like the sun.” The spectro- 
scopic similarity of the two types, according to Prof. Hale, 
is intensified by the presence in both of the cyanogen 
flutings in the violet, beginning at A 4609. Apart from 
the differences in the other flutings, the chief important 
divergence is in the distribution of the two types over the 
celestial sphere, the third type stars showing no preference 
for the region of the Milky Way, while the stars of the 
fourth type are distinctly condensed in this neighbourhood. 

Assuming the third and fourth type stars to be alterna- 
tive forms of decaying solar stars, the greater part of the 
story of stellar evolution, according to the views of Vogel 
and others, may be shortly expressed as follows :— 

Type O (Orion stars). 
Type I. 
Type II. 

Type III.-—Type IV. 
Dark stars. 

There is good reason to believe that the maximum of 
cosmical temperature is manifested in the Orion stars, and 
it is possible that this stage is reached by the condensation 
of nebule through a stage represented by the Wolf-Rayet 
stars, the spectra of which chiefly consist of bright lines. 

Lockyer finds a difficulty in believing different kinds of 
stars to represent a similar stage of development, and, as 
previously explained, divides the stars into two series, one 
supposed to include stars of increasing temperature, and 
the other tke stars which are becoming cooler. Stars of 
the third type take a low position on the rising branch 
of his “temperature curve,” following the nebule, and those 
of the fourth type end the series of luminous bodies on 
the descending branch. A general statement of Lockyer’s 
classification, embodying this idea, is as follows :— 


Hicguest TEMPERATURE. 


Proto-hydrogen Stars a 
, f Crucian Achernian 
Helium Stars * \ Taurian Algolian. 
{ Rigelian Markabian, 
Proto-metallic Stars .. 1 Cygnian Sirian. 
{ Polarian Procyonian, 
Metallic Stars Aldebarian Arcturian. 
Stars with fluted spectra Antarian Piscian. 


Lowest TEMPERATURE. 





Notwithstanding the divergence of opinion on some 
points, there is a general acquiescence in the view that the 
matter composing the stars is essentially the same as that 
with which we are acquainted on the earth. This leading 
idea is admirably expressed by Sir William and Lady 
Huggins in the following passage in their “Atlas of 
Representative Stellar Spectra ’’:—“ As the conclusion of 
the whole matter, though there may be no reason to 
assume that the proportions of the different kinds of 
chemical matter are strictly the same in all stars, or that 
the roll of chemical elements is equally complete in every 
star, the evidence appears to be strong that the principal 
types of star-spectra should not be interpreted as produced 
by great original differences of chemical constitution, but 
rather as successive stages of an evolutional progress, 
bringing about such altered conditions of density, tempera- 
ture, and mingling of stellar gases, as are sufficient 
presumably to account for the spectral differences observed, 
even though with our present knowledge a complete 
explanation may not be forthcoming.” 

Investigations are still in progress in many lands, and 
it is not too much to expect that sooner or later the story 
of celestial evolution will be completely elucidated, 


a 


THE SUNSPOTS OF 1903, OCTOBER. 


By E. Watrer Maunper, F.R.A.8. 


In a few short months we have passed from a period of 
extreme quiet on the sun toa period in which great spots 
have begun to show themselves. I should wish to use 
this term of “ great spot” in a strictly definite and limited 
sense. For in every sunspot cycle there are a few groups 
which stand out, beyond all others, by their pre-eminent 
size, the giants of their kind. “Normal” spots, to use 
Miss Brown’s nomenclature, or “ regular” spots, to use 
that of the Greenwich Results, that is to say spots nearly 
circular in shape and with umbra central and also nearly 
circular, generally have an area of from 100 to 300 
miilions of square miles. Above this size they generally 
show a much more irregular and complex structure, and 
at times of maximum activity, groups with a total area of 
700—a million of square miles being taken as the unit— 
are pretty frequent. But the groups which attain a mean 
area of double this amount are few indeed. Only sixteen 
were recorded from the beginning of the Greenwich record 
right up to the end of September of the present year. 
And if we take a higher limit still, and fix an area of 2000 
as the smallest for a really “ great group,” we shall find 
that that maximum is an unusual one that can boast of 
half-a-dozen members of the class, Necessarily, solar 
disturbances on this scale are strictly confined to the years 
of maximum activity, and the last two maxima only show 
five such groups between them. 

The appearance at the east limb on October 4 of a 
regular spot, the first member of a group which was fully 
entitled to be classed amongst these giants, marks, there- 
fore, an epoch of great interest in the progress of the 
present cycle. The interest in it is greater when we bear 
in mind that in previous cycles the increase in activity has 
followed so rapidly after the appearance of the first really 
great spot, that the largest group of the entire cycle has 
usually been registered within six or seven months after- 
wards. Spot groups continue to increase in frequency, 
indeed, for a considerably longer time, but, as a rule, not 
in size. If this precedent be followed, then the greatest 
single disturbance of the present maximum may be 
expected not later than April or May, 1904, whilst the 
actual summit of the curve is rather to be expected to fall 
in 1905, probably somewhat late in the year. 
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Nor has this great outburst come alone; two others, | The Great Southern Group was of quite another order. 
both of very considerable size, have accompanied it. The Like the Northern Group it formed in the unseen hemi- 
sphere, but its formation was preluded by the ap- 
pearance of a short-lived spot from September 10 
till September 16. This spot, however, died out 
before reaching the west limb, so the Great 
Southern Group was a new formation. It, 
therefore, was a young group when it was first 
seen on the east limb on October 4 and 5, and 
must have grown with extreme rapidity. At 
first it was practically a single huge spot of 
nearly 7° in greatest breadth, and about 15° in 
greatest length. But it was speedily intersected 
by an exceedingly beautiful and complex system 
of bright bridges which soon divided it up, and a 
broad bright region formed about the centre of 
the spot, making a wide gap between the pre- 
ceding and following portions. Its total area on 
October 9 exceeded 2400 millions of square 
miles. The first member of the group reached 
the central meridian about October 10, 19 hours ; 
the last spots crossed about October 12, 2 hours, 
civil time ; and the group passed out of view at 
the west limb on October 17 and 18. Its second 
appearance at the east limb occurred on Novem- 
ber 2, and on November 4, the day represented 
in Fig. 1, it was seen as a very long stream of 
spots, or rather as four distinct groups following 
each other at short intervals. It passed off at 
the west limb for the second time on November 
14 and 15, 
Shortly after this group had completely passed 
the central meridian (see Fig. 2), a very marked 
Fie. 1.—The Sun, 1903, November 4d. 12h. 21m. 20s, magnetic disturbance commenced. The move- 
ments of the needle began about October J2, 18 


first of these appeared at the east limb of the 
sun on October 2, its heliographic latitude being 
18° North. For sake of clearness of reference 
I will call this the Northern Group. The second, 
the one to which I have already alluded, began 
to appear at the east limb on October 4, its lati- 
tude being 21° South, and I will refer to it in 
future as the Great Southern Group. The third, 
and smallest of the three, was in many ways the 
most interesting, inasmuch as its passage across 
the central meridian of the sun was synchronous 
with a magnetic storm of the very first order. I 
will therefore refer to this group as the Storm 
Group. 
The Northern Group, at its first appearance, 
consisted essentially of a regular or normal spot, 
followed by a number of very small companions 
in a long stream. The area of the chief spot 
was about 270 millions of square miles, but when 
it had returned to the east limb on October 29 
for its second apparition, it consisted chiefly of 
two large regular spots, and the total area of the 
two was fully 800 millions of square miles. It 
began to pass the central meridian about 4 o’clock 
on the morning of November 5, and had com- 
pletely passed by 11 o’clock on the morning of 
November 6. At this time the area of the group 
amounted in the whole to 1100 millions of square 
miles ; the two principal spots having areas of 650 
and 310 respectively. A distinct, but quite minor 
oscillation of the magnets took place during the b 
evening and night of November 5, that is to say, Fie. 2.—The Sun, 1903, October 12d. 11h. 36m. 49s. 
just when this group was in mid-transit. 
Fig. 1 shows this Northern Group approaching the hours, that is to say about 6 o’clock in the evening, and 
central meridian. from 8 o’clock in the evening until about three in 
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PHOTOGRAPH OF THE SUN. 


1903, October 31d. toh. 24m, 28s., Greenwich Civil Time. 


Taken at the Royal Observatory, Greenwich, with the Dallmeyer Photoheliograph. Aperture 4 inches; reduced to 2:9 inches. 
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the following morning, its oscillations were specially 
marked. After that they began to die away, and the 
disturbance ended about an hour later. This was by 
no means a magnetic storm of the first rank, but it was 
decidedly the most striking that had been recorded since 
1898, September, and it may fairly be regarded as dis- 
tinctly of the second class in importance. The greatest 
amplitude of movement in declination was 35’. 

The third group, which I have called the Storm Group, 
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came on the sun at the east limb on October 25, and 
touched the central meridian at 10 o’clock in the morning 
of October 31, where it is shown on the Plate. It is seen on 
Fig. 1 near the west point. Its passage across the meridian 
took about eighteen hours, so that it had entirely passed by 
November 1, 4hours. A little before it reached the meridian, 
an extraordinarily violent magnetic storm began. It 
commenced in the characteristic way, so often noticed, of 
a sudden sharp twitch of the needle, first slightly to the 
east, then strongly to the west, and back. At 13 hours 
the vibrations of the magnet became very violent, and 
from this time until 23 hours on October 31, changes in 
declination exceeding a degree in magnitude were 
frequent. By the kindness of the Astronomer Royal, to 
whom we are also indebted for permission to reproduce 
the solar photographs given in the text and in the 
Plate, we are enabled to give reduced copies of the 
Greenwich photographic registers of declination and hori- 
zontal force from noon, October 30, to noon, November 1. 
It will be seen that the spot of light thrown by the 
horizontal force magnet ran off the barrel continually, 
especially during the afternoon and evening of October 31, 
and that sometimes the registers for declination and 
horizontal force became inextricably confused together. 
The vertical force register showed aberrations as extreme 
during the height of the storm. The extreme range in 
declination was more than 2°, the most westerly position 
being registered October 31, 15 hrs. 40 min., the most 
easterly, October 31, 19 hrs. No storm so violent has 
been registered since that of 1882, November 17. The 
recent storm, however, was by no means so long enduring 
as the one of 1882 (see Figs. 3 and 4). 

The earth current register from noon on October 31 is 
also given (Fig. 5). The Greenwich earth current registers 
are, in the ordinary way, completely spoiled by the blurring 
vaused by the City and South London Electric Railway 


vectination. 





during the whole time that the cars are running on that 
line, and the genuine earth currents can only register 
themselves during the few hours of early morning ‘when 
the railway is at rest. But the storm of October 31 was 
so violent that any effect from the City and South London 
Railway was entirely overpowered. The effect of the 
storm upon telegraphic communication the world over was 
most pronounced. During a part of October 31, France, 
for instance, was almost entirely isolated as regarded 
telegraphic communication; the lines to Central and South 
America failed first, those ‘between Paris and the south of 
France next, and then the lines between Italy, Spain, 
Portugal, and Algeria. Similarly there was great inter- 
ruption in telegraphic communication from London 
westward to New York, and eastward to northern Europe ; 
and in the United States the great land cable lines were 
much affected, causing, in some localities, a total cessation 
of business. Fine aurore were observed, not only 
England, but also in the State of New York and in 
Hungary. 

It seems to me that the appearance of these three groups 
of spots, and the occurrence of three distinct magnetic 
disturbances practically simultaneous with the passages of 
the spots across the central meridian of the sun’s disc, is 
exceedingly instructive. On the one hand, it points unmis- 
takably to a true connection between the two orders of 
phenomena ; the spots on the sun, and the magnetic varia- 
tions on the earth. Next, it shows most emphatically 
that it is not possible to take the area of the spot as a 
measure of the intensity of the magnetic storm. The 
three magnetic disturbances were altogether of different 
orders. The first, that of October 12 to 13, was a respect- 
able example of the second order; but the spot with 
which it was associated was quite exceptional in size ; 
entirely of the first rank. The second magnetic disturb- 
ance was not only one of the first class, but an exception- 
ally intense one of that class; the spot with which it was 
synchronous was large indeed but quite of the second 
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Fia. 4.—Greenwich Magnetic Register; Declination and Horizontal 
Force; 1903, October 31-November 1. 


rank. The third magnetic disturbance, though distinct, 
was altogether insignificant in amount, one of the fourth 
or fifth rate; whilst the spot synchronous with it was 
decidedly larger than the one synchronous with the great 
magnetic storm. The question still remains which of two 
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hypotheses we are to choose in order to explain this 
quantitative discrepancy. On the one hand, it is very 
conceivable that though the sunspot is directly the cause 
of the terrestrial magnetic effect, it is not the size of the 
spot which is the determining factor so much as some 
other characteristic less easily recognized. Thus both the 
Storm Group of October 31 last, and the group of 1882, 
November 17, were distinguished by the number and vivid- 
ness of the hydrogen reversals in their spectra, and it is 
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Fia, 5.—Greenwich Earth Current Register, 1903, October 31- 
November 1. 


conceivable that such reversals may be significant of more 
effective action than the mere extent of surface of the 
group. On the other hand, it may be that the connection 
between sunspots and magnetic storms is not direct but 
indirect ; both being the effects of some one common cause 
which, nevertheless, does not act upon sun and earth 
always in the same proportion. But, in any case, whether 
the connection be direct or indirect, whether it be imme- 
diate or only secondary, there can be no doubt that it is 
real, actual, and effective. 
oe 
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STELLAR SATELLITES. 
TO THE EDITORS OF KNOWLEDGE, 


Srrs,—With reference to Mr. Holmes’ letter in the 
November number of KNowLepGes, there can be no doubt 
whatever as to the existence of the satellite to Procyon. 
It has been seen and measured by Barnard, Hussey, See 
and Lewis, as well as by Schaeberle. The following are 


some of the measures made since its discovery :— 
° Fi 


073 : 330°6 : 49 
vhs 3860 eae 541, June 18, 1908. 
ones (Hussey (Lick Observatory 
9:94] - 246% -. 5 ‘ : 
1902241 : 346°5 : 5-11 Bulletin, No. 44). 
2.1K, . an1-ne. &-1¢@ fBarnard (Astro. Journal, 
1903 154 Ps 351 03: 3] 16 | June 18, 1903). 


> 912 . 296- m 3 f P 
1898:213 : 3260 : 483 t Ae Journal, 540, 


It has therefore moved about 25° in five years, or 5° per 
annum. It was also measured at Greenwich Observatory 
in 1902. 

With reference to the double companion of Rigel, 





Burnham says (Publications of the Yerkes Observatory, 
Vol. I., 1900, p. 60), after describing his unsuccessful efforts 
to divide the small star, “‘ Since the foregoing was written I 
have received the recent measures of Aitken and Hussey 
made with the great refractor at Mount Hamilton. There 
is no longer any doubt of the duplicity of this star. It is 
equally certain that the period will be very short—perhaps 
shorter than that of any known system,” and headds: “ It 
is therefore practically certain that A and BC form a 
physical system.” A is the bright star, and BC the 
double companion, The measures of BC referred to by 
Burnham are as follow :— 
° ” 

189887 : 178°0 : 0°16. 3nights. Aitken. 

1898°88 : 1784: 012+. 1 ,, Hussey. 

1899°17 : 1962: 012. Ul , Aitken. 

The components were probably near periastron when 
Burnham tried to measure the star in the years 1889-1892. 

I should not have mentioned these stars in my paper if 
there was any doubt as to their existence. 

Mr. Holmes is mistaken in thinking that I “use the 
word brightness indifferently for quantity of light and 
surface brilliancy.” The term “ brightness” in my paper 
means “ quantity of light,” and not “surface brilliancy.” 
The latter is not referred to at all in my paper, except in 
the case of Sirius and its satellite,and then I use the term 


“inherent light. 7 2 eee 
Dublin, November 8rd. 





RADIUM AND THE SUN’S HEAT. 
TO THE EDITORS OF KNOWLEDGE. 


Sirs,—It is supposed to be not yet settled whether the 
energy of radium comes from within or without. Up to 
now most has been heard in favour of the former view, 
which has included the contention that nothing can be 
done to a radium compound to lessen or destroy its radio- 
activity. This, I think, I have experimentally disproved 
(vide Chemical News, October 23rd, 1903, p. 206), and as 
an advocate of the theory that radium compounds derive 
their energy from without, as in other phenomena of 
absorption of radiant energy, I ask whether the time is yet 
ripe for cosmic hypotheses based on the opposite view ? 


Halifax, Yorks., Witiram AcKRoyp. 
November 2nd, 1908. 





PROTECTIVE RESEMBLANCE IN BUTTERFLIES. 
TO THE EDITORS OF KNOWLEDGE. 


Si1rs,—Mr. Rogers’ letter in the September number of 
KNOWLEDGE on protective resemblance in butterflies 
opens up a fairly large question. In a note by Mr. 
Carpenter, I see this resemblance is attributed to natural 
selection both with regard to the Brazilian butterflies and 
in the moths which assume a smoke-colour in our own 
country. 

With regard to the former, it would be most interesting 
to know how long a time was occupied in their becoming 
like the granite; but with regard to the effects of the 
smoke of London and other towns, such moths as betularia 
and abruptaria have certainly got darker in our own time, 
which hardly coincides with the working of evolution, 
which is generally so slow as to be almost imperceptible. 

In the Trans. Ent. Soc. Lond., 1903, there is an article on 
the experiments carried out by Prof. E. B. Poulton on the 
colour-relation between lepidopterous larve and their 
surroundings, These exhaustive experiments fully prove 
that the larve of O. bidentata and G. quercifolia are so 
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extremely sensitive to the colour of their close surroundings 
that if they be moved from a dark stem to a piece of lichen, 
for instance, and nothing else be given them to rest on 
(neither of them rest on their food-plant), they will, like 
the chameleon, in a few days change their pattern from 
dark to speckled, and be again invisible. 

May not this colour sensitiveness in certain individuals 
be responsible for much that is put down to natural 
selection, and account for the many glaring failures that 
occur in the principle of protective resemblance ? 


Royal Societies Club, Jos. F. GREEN. 
12th November, 1903. 





MOCK-SUNS. 

TO THE EDITORS OF KNOWLEDGE. 
Srrs,—Colonel Markwick gives (p. 231) such a descrip- 
tion of mock-suns that it seems needless to add more, 
beyond saying that they are caused by refraction from 
ice-prisms ; and also that the clouds on which they appear 
may be so thin-as to be imperceptible otherwise, and yet 
capable of producing bright mock-suns, as seems to have 
been the case on the occasion mentioned by Lieutenant 

K. D. Field (p. 206). 

Sunderland, 

21st October, 1903. 


T. W. BackHovuseE. 





IS THE UNIVERSE ~- FINITE? 
TO THE EDITORS OF KNOWLEDGE. 


Srrs, — Dr. Wallace’s new book will no doubt renew the 
controversy on this question. I therefore ask space for 
some considerations as to the consequences of the finite- 
ness of the Universe which do not seem to be sufficiently 
recognised. 

If the Universe consists of a finite number of finite 
bodies I apprehend that it must have had a beginning in 
time, which drives us back to creation a nthilo. Take, for 
example, the Meteoritic theory, or that of Professor 
Bickerton. All heat—at least all intense heat—is the 
result of collision. But in all collision motion (molar 
motion) is destroyed, and in fact the amount of motion 
destroyed is proportional to the amount of heat developed. 
A finite Universe is only capable of containing a limited 
amount of motion or motive energy—for I suppose it will 
be admitted that the velocities with which bodies originally 
moved were not infinite. How, then, if matter has existed 
from eternity a parte ante, is there any motion still left— 
how is it that all bodies are not now collected in a single 
motionless mass? It is true that there are decreasing 
series, the sum of which will always be finite, although 
the series is carried to infinity. But the explanation of 
this fact is that after a very large number of terms the 
amount of each succeeding term becomes so minute as to 
be negligible. No advocate of Meteoritic or Collisional 
theories will admit that collisions have now attained this 
utter insignificance. Indeed it is maintained that they 
still occur ona large scale and produce very sensible effects, 
and this not at long intervals of time but constantly. 
Creation a nihilo, or the transformation into matter of 
something which in its original condition was quite unlike 
matter, seem to be the only alternatives. 

The Nebular theory leads to a similar result. The great 
agent is here the radiation of heat into space, owing to 
which the nebula contracts until it becomes solid, becoming 
by a rather paradoxical law hotter as it loses heat. But 


if this process has been going on from eternity a parte 
ante in a finite Universe—the original nebula or nebule of 
course containing a finite quantity of heat or motion con- 
vertible into heat, how could there be any nebule left at 
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the present day ? But I need say nothing as to their 
actual number, and there is reason to think that besides 
those known to us there are vast numbers of them 
giving little or no light, the contracting process not 
having as yet proceeded far enough to render them self- 
luminous. Any other theory that I know of leads to a 
similar result. A finite Universe must ultimately reach a 
stage at which further changes are impossible unless it is 
so constituted that the series of changes will return in 
cycles—which is also impossible if it is constantly losing 
heat without any return. 

I have never seen the proof of Lane’s law with regard 
to the contraction of gases, but I should be glad if any of 
your readers could tell me whether according to it the 
radiation of heat from a gaseous body increases or 
diminishes while it is contracting. The increased tem- 
perature implies greater radiation from each square foot of 
the surface, but the contraction implies that the number 
of square feet in the surface is diminishing. Which of 
these causes is the more potent? If the latter, contraction 
due to the loss of heat can never increase the total radia- 
tion of heat from the contracting body. The shape of the 
body is, I presume, to be unaltered by the contraction. 

I desire to correct one portion of my former letters. 
The comparisons between the light of the full moon and 
that of the sun were, I believe, made between the full moon 
and the hemisphere of the sun turned towards us, and not 
the light of both hemispheres as I had supposed. Hence 
all my figures should have been doubled, by which my 
argument is strengthened. 


W.H.S. Moncx. 





ON RESOLVING THE GASEOUS MOLECULE 


AND SEEING IT. 
TO THE EDITORS OF KNOWLEDGE. 

S1rs,—I think the following will greatly interest your 
readers. Fill a thin flask with dry pure chlorine gas and 
a small quantity of dry air. Illuminate the gases with 
the light from the electric are lamp, concentrated as much 
as possible. The gaseous molecules are distinctly visible 
with the naked eye. They are very small spheres of 
equal dimensions. 

West Dulwich, 8.E., 

October 26th, 1903. 


Frepxk. HovenpDEN. 





GASEOUS NEBULA. 
TO THE EDITORS OF KNOWLEDGE. 

Srrs,—The idea has occurred to me that possibly the 
phosphorescent glow of the gaseous nebulz may be due to 
the presence of radium in the gaseous state; in other 
words, that the unknown element “uebulium” may be 
identical with radium. Has the spectrum of radium been 
well determined, and, if so, dees its spectrum contain a line 
near that of “the chief nebular line” at A 5005 ? 

J. E. Gore. 

Dublin, 1903, October 25th. 

> — = = -_ 


Hotes. 


AstronomicaL.—Valuable additions to our knowledge 
of the phenomena of new stars are resulting from investi- 
gations at the Lick Observatory which are being made 
with the instrument specially designed for very faint 
objects. It has previously been found that Nova Cygni 
(1876) now exhibits no bright lines, and it is now stated 
that Nova Aurige (1892) is approaching the same con- 
dition, the chief nebular line having disappeared and other 
bright lines having become weaker in proportion to the 
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continuous spectrum. In Nova Persei, the nebular line is 
still bright, but striking changes have been noted in other 
lines. Nova Geminorum is still at an early stage, the 
nebular line continuing to increase in relative intensity. 
It is considered that the spectra of the three recent Nove, 
like the spectrum of Nova Cygni, are destined to attain 
the same character as*that of the great majority of the 
stars, and that the whole cycle of changes will occupy but 
a few years. 

As a result of the application of a very powerful spectro- 
graph to the determination of the surface velocity of the 
planet Venus, Mr. Slipher, of the Lowell Observatory, finds 
that the rotation period of the planet is much greater than 
the twenty-four hours assigned by some observers, and 
though no numerical result is derived from the obser- 
vatious they tend to confirm the longer period of 225 days 
arrived at by other observers.—A. F. 

a 

BoranicaL.—Hooker’s “ Flora of British India,” a work 
of seven thick octavo volumes, the elaboration of which 
occupied nearly a quarter of a century, is likely to remain 
for a long time the standard general Flora of the Indian 
Empire. Since its completion, however, in 1897, several 
Indian local Floras have appeared, more or less based on 
Hooker’s Flora, which will prove a boon to those who wish 
to limit their study of Indian botany to the flora of some 
presidency or well-defined district. A “ Forest Flora of 
the School Circle, N.-W.P.,” by a native botanist, U. 
Kanjilal, was issued in 1901. Dr. Theodore Cooke has 
undertaken the “ Flora of the Presidency of Bombay,” of 
which the first volume, containing Ranunculacee to 
Rubiacee, has appeared. A work which employed 
many of the latter years of the life of the late Sir Henry 
Collett was the “Flora Simlensis: a Handbook of the 
Flowering Plants of Simla and the Neighbourhood.” This 
was published last year, shortly after the author’s death. 
Besides an interesting introduction by Mr. W. Botting 
Hemsley, it has two hundred illustrations, which the student 
will find of much service in the work of identification. 
Mr. J. S. Gamble’s excellent “Manual of Indian Timbers,”’ 
of which a new and revised edition appeared last year, 
appeals especially to the forester. The latest local Flora is 
Mr. J. F. Duthie’s “ Flora of the Upper Gangetic Plain,” 
&c. Part IL. containing Ranunculacee to Cornacee, has 
just been issued. All these works are in English, and are 
as concise as is compatible with utility. Though no 
attempt is being made here to draw attention to all the 
important publications on Indian botany, reference should 
be made to the fine series of profusely illustrated 
monographs which have appeared in the “Annals of 
the Royal Botanic Garden, Calcutta.” Ficus, Quercus, 
Pedicularis, Anonacese, Orchidacese and Banibusex, are the 
principal genera or orders dealt with. 

In the Kew Museums is preserved a remarkable 
proliferous pine cone about which Sir W. T. Thiselton- 
Dyer has a note in the September number of the “ Annals 
of Botany.” The specimen was sent to the author of the 
note by the late Comte de Paris, in 1894, having been 
found on his estate near Seville, in Spain. The cone is 
that of the “Stone Pine” (Pinus Pinea), a species which 
produces edible seeds, these being strung together and sold 
in the markets of Lisbon. A normal cone is about six 
inches long, but that here referred to is only three and a 
half inches long, the diminution in size being due to the 
smaller number of scales. When found it was lying on 
the ground and bore a shoot at the apex about six inches 
long. It was taken home by the Comte de Paris and left 
on a table, where it continued to grow for a month, making 
a stem more than a foot long, and having three branches. 











Growth then suddenly ceased, and in spite of every 
attention the shoot withered and died. This is the first 
case recorded of terminal prolification in a pine cone. 


—S. A. 5S. 


ZootoaicaL.—According to Mr. J. L. Bonhote (Zoologist, 
1903, October), the Cambridge Museum possesses an un- 
doubted British-caught specimen of the mouse-coloured bat 
(Myotis murinus, or M. myotis), taken at Girton, in 1888, 
by a lady student. The only previous British record was 
based on specimens taken some time before 1855 in the 
grounds of the British Museum. These specimens have 
been lost sight of. The Girton specimen, Mr. Bonhote 
thinks, was probably brought from the Continent with 
plants or other produce. 

In a recent issue of the Proceedings of the Cambridge 
Philosophical Society, Prof. Ridgeway announces that he 
believes the thoroughbred horse to be descended from 
Grévy’s zebra (Equus grevyi) of North-east Africa. A 
more astounding statement could scarcely have been made 
in a scientific journal, especially when it is borne in mind 
that the Professor derives horses, other than thorough- 
breds, from the prehistoric horse of Europe. That is 
equivalent to saying that two strains, so alike in general 
characters as are the thoroughbred and the ordinary “ cold- 
blooded” horse, are the descendants of totally different 
species, one of which was uniformly coloured, while the 
other was striped! Prof. Ridgeway also states that the 
prehistoric European horse was only ten hands high, or 
about the size of a Shetland pony. We wonder whether 
he has ever looked at the series of cannon-bones of the 
prehistoric horse in the Natural History Museum, and 
compared them with the corresponding bones of recent 
horses. 

A new generic type of marine turtle (Hochelone brabantica) 
from the Middle Eocene of Belgium, is described by Mr. L. 
Dollo, in the Bulletin of the Royal Belgian Academy. In 
the forward position of the inner nostrils, as well as in the 
shortness of the union between the two branches of the 
lower jaw, this species differs from the true turtles of the 
present day, and approximates to the luth, or leathery 
turtle (Dermochelys). Moreover, both the upper and 
lower shells are much reduced, and show many vacuities. 
These features serve to confirm the view that the luth is a 
specialized form derived from the ancestors of the true 
turtles. Nevertheless, on account of its peculiar un- 
attached “ mosaic’? carapace, Mr. Dollo considers that, 
together with the extinct Psephophorus, it should represent 
a family by itself. On the other hand, all the other turtles 
including the luth-like EHosphargis of the London clay, 
should be placed in the family Chelonidxe, on account of 
their possessing, albeit in some cases in a rudimentary 
condition, a carapace attached to the ribs. 

The function of the so-called labyrinth of the internal 
ear of fishes, forms the subject of a paper by Mr. T. 
Tullberg, published in the Bihang of the Swedish Academy. 
Although this structure may also act as an organ of 
hearing, the author is of opinion that its principal function 
is to take cognizance of the movements of the water in 
which fishes live. 

Glyptodons, or giant extinct armadillos, were long 
supposed to be confined to South and Central America. 
Some years ago their remains were, however, discovered 
in Texas; and recently Prof. H. F. Osborn (Bull. Amer. 


| Mus., Vol. XIX., p. 491) has described and figured a very 


fine carapace and tail-sheath of one of these strange 
monsters from the latter state. It is regarded as 
representing a new generic type, under the name of 
Glyptotherium. 





XUM 
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The extinct three-toed horses of North America have 
hitherto been regarded as generically inseparable from the 
European Hipparion, and it was suggested by the late 
Prof. Cope that the modern horses have had a dual origin 

from the hipparions of the Old World on the one side, 
and from their American representatives on the other. 
Recently Mr. J. W. Gidley, in the Bulletin of the American 
Museum, has come to the conclusion that the New World 
hipparions are generically distinct, and he proposes that 
they should be known as Nesheapert ion. They differ from 
the Old World forms by certain details of tooth structure, 
as well as by their more slender limbs, in which it seems 
that the lateral toes are relatively smaller. Finally, they 
are of Miocene, instead of Pliocene, age. 








GroGRAPHICAL.—Northern Nigeria.—On November 4th 
Sir Frederick D. Lugard read a paper on Northern Nigeria 
before the Royal ‘Geographic ‘al Society. After briefly 
dealing with the history of the country, the High Com- 
missioner gave some interesting details regarding the 
native races. The Mohammedan Fulanis were, generally 
speaking, the ruling race. Originally herdsmen, they had 
become invaders and conquerors by the necessity of finding 
fresh grazing-grounds. It was curious that, while one 
section of them supplied the ruling dynasty, the other 
remained herdsmen, and occupied often an even more 
servile position than the conquered Bantu races. Although 
the Fulani had degenerated, and had become detested for 
their mis-rule, Sir Frederick Lugard believed that the 
future of the virile races of the protectorate lay largely in 
their regeneration. The indigenous people were of many 
different tribes. Of these the Hausas were the most con- 
siderable. Their language was the lingua franca of 
Northern Nigeria, especially of trade, and their keen 
commercial instincts had earned for them the name of 
‘the business-men of West Africa.” They made admir- 
able soldiers, and were brave and reliable, but probably 
inferior in mental ability and alertness to either the Nupes 
or Yorubas. The latter were hardly less keen traders 
than the Hausas—at least equally industrious, and much 
quicker to learn—though hardly equal to them in stolid 
pluck. The Nupes were the finest of the three in physique, 
and were very intelligent; but they had not the pluck of 
the others, and their ability was apt to degenerate into 
cunning, treachery and falsehood. These tribes had, to 
some extent, embraced the faith of Islam, especially the 
Hausas. There were other great tribes who were pagans. 
In a short account of the physical geography of the 
province, Sir Frederick Lugard spoke of the annual rise of 
the Niger, upon which its navigability depended, The 
annual rise caused by the rains occurs in August and 
September ; but since the river rises in the zone of heavy 
rainfall, and the lakes around Timbuktu form a vast storage, 
the surplus water, traversing 2000 miles of country before 
it again reaches lat. 10°, causes a second flood towards 
January, and thus tends to keep the whole river at a higher 
level for the greater part of the year. 

“Four Years’ Arctic Expioration, 1898-1902,” was 
the title of Commander R. E. Peary’s lecture to the Royal 
Geographical Society, on November 10th. 

During 1899, material was obtained for the accurate 
mapping of Buchanan Bay, the Bache Peninsula, and the 
Princess Marie Bay region in Ellesmere Land. 

In 1900, an important year's work was accomplished by a 
long sledge journey along the north-west coast of Greenland. 
Arrived after much hard work at Cape Washington, Com- 
mander Peary found, to his delight, that this was not the 
most northern point of Greenland, as hitherto supposed. 
Still further to the north-eastwards he eventually rounded 





it, and had the satisfaction of being the first to tread this 
most northerly known point of land in the world. The 
non-existence of land far to the north and north-east led 
him to conclude that an uninterrupted sea stretched from 
this point across the Pole even to Spitzbergen and Franz 
Josef Land on the opposite side. An observation of 
extreme interest was that at this most northerly point of 
land, surrounded as it was by everlasting ice, so large an 
animal as the musk-ox was found, besides hares, foxes and 
lemmings, and such land birds as the snowy owl, the 
ptarmigan, and the snow bunting. 

In 1901, Commander Peary again left Conger on 
another expedition, but on reaching Lincoln Bay the 
condition of men and dogs was such that he was forced to 
return. 

In 1902, starting from Payer Harbour and proceeding 
up the east coast of Ellesmere Land, Commander Peary 
made a rush for the Pole, but succeeded only in reaching 
north latitude 84° 17' 27”. In his various lengthy sledge 
journeys Commander Peary has been very greatly assisted 
by a number of Esquimaux, while his sledges have been 
drawn by teams of dogs, we presume of the Esquimaux and 
not of the Samoyed breed used by Dr. Nansen, the Duke 
of Abruzzi and others. In his lecture Commander Peary 
spoke very feelingly about these Esquimaux and the dogs, 
but we think it a great pity-that he should have dwelt so 
much upon the hardships and difficulties encountered, 
while by his repeated appeals to the sentiments of his 
audience his lecture, taken as a scientific discourse, was, 
in our opinion, much deteriorated. 

Next year (1904) Commander Peary hopes to start again 
for the west coast of Greenland. This time he will 
endeavour to get his boat so far north that he will be able 
to winter on the northern shore of Grant Land. Should 
he be able to do this he would be in a position, with the 
help of his Esquimaux and his dogs, to reach the Pole by 
a sledge journey of considerably shorter length than the 
average South of his several former journeys, which had 
as their base a much more southerly point. 


ene 








“NOTES: 


Conducted by Harry F. WitHeRBY, F.Z.S., M.B.O.U. 
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Aquatic Warbler in Ireland (Irish Naturalist, 1903, November, 
p- 300).—Mr. R. M. Barrington records that an immature male 
specimen of the Aquatic Warbler (Acrocephalus aquaticus) has been 
sent to him from the Bull Rock Lighthouse, Co. Cork, which it struck 
on September 20th last. The Aquatic Warbler, which is common in 
Central and Southern Europe, has not been recognised before as 
occurring in Ireland. Only some eight specimens have been recorded 
for England, probably owing to this bird’s similarity to the Sedge 
Warbler. 

Orphean Warbler in Sussex.—At a meeting of the British Ornitho- 
logists’ Club, held on October 21st last, Mr. W. Ruskin Butterfield 
exhibited a female specimen of this W: arbler, which had been shot 
near St. Leonards-on-Sea on October 7th. The Orphean Warbler is 
a common summer resident in many parts of Southern Europe, and 
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in Asia Minor, but a thoroughly authenticated ins‘ance of its 
occurrence in the British Islands has hitherto been wanting. 

Black-winged Pratincole in Sussex and Kent.—At the same 
meeting Mr. Boyd Alexander exhibited an adult female specimen of 
the Black-winged Pratincole (Glareola melanoptera) which had been 
shot in Rye Harbour on the 18th of June last. Mr. Alexander also 
noted that an adult male had been shot on June 17th on Romney 
Marsh. These two specimens, with the one previously obtained on 
Romney Marsh, and already recorded (KNOWLEDGE, 1903, August, 
p. 184), probably visited our shores in company. 

Great Reed Warbler in Sussex.—Mr. M. J. Nicoll exhibited at the 
same meeting a specimen of the Great Reed Warbler (Acrocepha/us 
turdoides) which he had shot on September 25th, 1900, near St. 
Leonards. There are only four previous authentic records of the 
occurrence of this bird in Great Britain, although it is very common 
near at hand on the Continent, and its loud voice would be likely to 
prevent it from escaping notice had it visited this country more often. 

Tawny Pipit in Kent.—Mr. Nicoll also exhibited two Tawny 
Pipits (Anthus campestris), shot at Rye Harbour on September 22nd. 
It is curious that this bird is not more often recorded as a visitor to 
the British Islands (it has been noticed some twenty or thirty times), 
since it breeds as near to us as the North of France and Holland, 
while it is very common in Southern Europe and North Africa, 

Report on the Movements and Occurrence of Birds in Scotland 
during 1902. By T. G. Laidlaw, M.B.o.0. (Annals of Scott. Nat. 
Hist., 1903, pp. 78-79, 144-153, 205-210).—This yearly report is 
very useful, but the records are becoming so numerous that it may be 
found advisable in future to omit some of the details, and to sum- 
marize the observations. 


All contributions to the column, either in the way of notes 
or photographs, should be forwarded to Harry F. Wituersy, 
at the Office of KNow.evesr, 326, High Holborn, London 
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“THe GrEOGRAPHY OF Disease.” By Dr. F. G. Clemow, 
Pp. xiv. and 624. (Cambridge University Press.) 15s.—This 
is one of the most important contributions to scientific literature 
that has come under our notice for some time. Though the 
area of distribution of disease parasites is not the same as 
that of the human diseases caused by them, the more the student 
of pathology knows about both the better it is for mankind in 
general. In many cases the reason why certain diseases are 
endemic in some districts and absent from others admits of 
simple explanation, but there are numerous cases where the 
relationship between cause and consequence cannot be so clearly 
seen. Some diseases, such as measles, typhoid fever and 
whooping cough, occur in all parts of the inhabited world ; 
scarlet fever and diphtheria are found mainly in temperate 
and cool climates, while malaria and dysentery are most 
frequent near the trupics. Cholera, plague and yellow 
fever is endemic in certain limited areas, but at irregular 
intervals they spread to almost any part of the world. Then, 
again, some diseases seem to be antagonistic to others ; thus, the 
diminution of malaria in many European countries in recent 
years has been concurrent with an increase of cancer in the 
same countries, and the fact suggests a relationship between 
the two diseases. With the material which Dr. Clemow has 
so industriously collated, it becomes possible to make a scientific 
study of the distribution of the various diseases to which human 
flesh is heir, and to consider the factors which determine the 
range of the maladies. To students of geographical and historical 
pathology the book will be an invaluable work of reference. 
With colonies in all parts of the world, it is of the highest 
importance that our medical graduates should be in possession 
of the volume which Dr. Clemow has prepared ; and the lay 
public will find so much of interest in it that the book should 
be added to every reference library. 

“THE WONDERFUL CenTURY: THE AGE OF NEW IDEas IN 
ScIENCE AND INVENTION.” By Dr. A. R. Wallace. Pp. xii. and 
527. (Swan Sonnenschein.) 7s. 6d. net.—So far as we know there 
does not exist a better popular account of the nature and growth 
of science and invention during the past hundred years than is 
given by Dr. Wallace in this volume. The first edition was 
good, but the present edition is even more valuable, and should 
command a large circle of readers. The long chapter on 











vaccination has been omitted, the chapters on locomotion, 
photography, and chemistry have been extended, and new 
chapters have been added on electrical and astronomical 
advances, Scarvely a subject of importance has been over- 
looked, so that the volume gives a broad view of the present 
state of knowledge and conditions of living. Radium is briefly 
mentioned, and among other matters surveyed are the liquefac- 
tion of gases, colour photography, and the evoiution of chemical 
elements. Special attention is given to the author’s view that 
the solar system is at or near the centre of the universe. The 
section on wirele-s telegraphy is, however, scarcely up-to-date, 
for as messages have been exchanged from one side of the 
Atlantic to the other, the remark that the distance across which 
messages have been sent “bas been extended to two hundred 
miles, between the Isle of Wight and Cornwall,” is somewhat 
behind the times. 

“Conen’s PuysicaL Cuemistry.” Translated from the 
German by Martin H. Fischer, M.p. (Bell.) 6s. net.—-We can 
heartily recommend this little book to anyone desirous of 
becoming acquainted with the principles of physical chemistry. 
It has 343 pages, is well illustrated, and is provided with 
numerous references to the leading scientific journals. So many 
books of this kind are liable to become unreadable lists of facts, 
but the present author’s style is interesting and lucid, and 
eutirely free from technical mannerisms. The lectures on 
electrolytic dissociation are exceedingly good. The theory of 
Arrhenius, and the various methods employed in determining 
the extent of the dissociation of electrolytes in solution, are by 
no means easy to grasp when met with for the first time, but 
the lucid way in which Prof, Cohen treats the subject causes 
most of the usual difficulties to disappear. The author has 
greatly added, also, to the value of his book by showing the 
relations which exist between physical chemistry and biology, 
and by revealing many fields for research, the pursuit of which 
would prove of untold profit to medical men and biologists, 

Dr. Fischer is to be congratulated on the able way in which 
he has effected the translation. 

“STEEL AND Iron.” By A. H. Hiorns. Pp. xvi. and 514. 
(Macmillan.) 10s. 6d.— Mr. Hiorns has produced several 
excellent text-books on metallurgy, and many students will be 
glad that he has now facilitated their studies by bringing 
together the essential points of papers published at home and 
abroad on various aspects of the iron and steel industries. It is 
no easy matter to assimilate and present in a digested form the 
mass of literature of real significance in any scientific subject, and 
the author who attempts this task deserves well of his generation. 
Mr. Hiorns does not pretend to have taken account of more 
than a small proportion of published papers on iron and steel, 
but he does give the results and conclusions of leading 
authorities, so that the student of metallurgy is able to take a 
view of the subject in the light of recent theory and experience. 
The descriptions are concise, well illustrated, scientific and 
practical, and the book as a whole is a credit both to the author 
and publisher. 

“A Manvat or PaLmarctic Birds.” By H. E. Dresser, 
F.L.S., F.Z.8. (Published by the Author at 3, Hanover Square, 
W.) 2nd part. 12s. 6d.—In a notice of the first part of this 
work (KNOWLEDGE, 1903, July, p. 158) complaint was made of 
the omission of many described forms which were entitled, in 
our opinion, to rank equally in point of distinction with many 
which had found a place in the volume. In the preface to the 
work, which is included in the part now under review, Mr. 
Dresser gives a curious reason for these omissions, After 
referring to the dangers of the ‘endless manufacture of sub- 
species,” the author declares that he has “declined the recognition 
of such so-called ‘sub-species’ as those who have described them 
have so little confidence in as to need the aid of trinomials.” 
Granted that it was wise to omit from a work planned for field- 
naturalists the sub-species least easily distinguishable, a proper 
standard for selection was of the utmost importance. Mr. 
Dresser’s resolution to omit those forms described under a more 
modern system than that used by him was a great error of 
judgment, and an inconsistent selection of the forms treated of 
in the work has been the natural consequence. Notwithstanding 
this serious fault, the work will be found very useful in many 
ways. The arrangement is excellent, and a great amount of 
good information is compressed into avery smallspace. Besides 
the scientific appellation, the name of each bird is given in 
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English and several other languages. A description of the 
Species, a statement of its range, and an account of its habits, 
follow in concise form. The book should be exceedingly useful 
to the traveller, provided he bears in mind that very many 
distinct geographical forms have been entirely omitted. 


“ AGRICULTURAL GEOLOGY.” By J. E. Marr, M.A., F.R.S. 
Pp. xii. + 320. (Methuen.) 6s, Lllustrated.—This book is 
written to suit the requirements of candidates for the Inter- 
national Diploma of Agriculture. It suffers to a certain extent 
from the apologies which its author so frequently makes for 
passing over interesting and even important portions of his 
subject. Either so admirable a teacher of geology should not 
undertake to write a text-book which cannot appeal to him as 
a work of art, or he should imbue himself with the peculiar 
needs of his readers, and give the book the appearance of a 
continuous narrative, which shall captivate the student, and 
entrap him towards something higher. No two writers will 
agree precisely as to what shall be omitted in the “acting 
version” which they place before the public. We, for instance, 
should have laid stress on the iron-ores as ingredients of soils 
(p. 38), seeing that the muddy streamlet and the warm brown 
new-ploughed land alike owe their colour to limonite, and 
ultimately to magnetite, and ferriferous silicates, a fact well 
recognised on p. 88. We should have omitted mention of nitre 
(p. 33), used mainly for gunpowder, but should have given the 
precise chemical composition of Kainite and Carnallite, and have 
explained why this is not realised in commercial samples (pp. 
33 and 309). The origin of these salts forms one of the most 
fascinating chapters in geology ; and agricultural students are 
not the mere “ practical” persons referred to on p. 307. They 
are unwittingly concerned with the most poetic and natural of 
all professions ; and the geologist may be proud to meet them 
on the question of the regeneration of the earth. We admire 
Mr. Marr's clear treatment of denudation, and of the resulting 
surface-features (pp. 81-134). Here the agricultural require- 
ments in soils are stated in a very concise form, the author 
evidently desiring to avoid overlapping on other branches of 
the curriculum. His use of ‘ lime,” however, for “ carbonate 
of lime,” is too great a concession to agricultural custom (p. 96). 
Still more excellent is the section on geological surveying (pp. 
143-210), which will make the published maps appeal in all their 
detail to the reader. The concluding chapters on stratigraphical 
geology are inevitable, owing to the requirements of examiners; 
but they naturally challenge comparison with many ordinary 
text-books of geology. We confess that we should like to see 
the physical part of the book expanded, and the pupil left to 
study in detail the country in which he proposes to found his 
home. The British Isles, by which public examiners mean 
England and a part of Wales, have too long been made a fetish ; 
and students will rattle off the succession of Jurassic strata near 
Leckhampton who have no conception of some of the most 
important epochs in the evolutionary history of the globe. 
Mr. Marr must have felt himself again and again hampered in 
the preparation of the present treatise, which does not rival 
those well-known books in which he struck across new country. 


“Mostiy Mammats.” By R. Lydekker. 383 pp. 1903. 
(Hutchinson & Co.)—This isa volume of collected essays, which 
“have previously appeared in periodical literature ; the great 
majority in KNOWLEDGE, but others in Nature, the Field, and 
the Asian.” Save in a few instances only, these essays are 
ean in their original form or “with such alterations as 

ave been found necessary in order to bring them up to date, 
and with a few omissions to avoid unnecessary repetition. A 
certain amount of repetition will, indeed, still be found to exist, 
as somewhat similar ground is, in certain instances, traversed in 
the course of two separate articles. To have avoided this would 
have entailed practically re-writing some, or the total omission 
of others.”” We cannot but regret that this plan of issue was 
decided upon, since some of the articles would most certainly 
have been improved by re-casting and addition. Nowhere is 
this more noticeable than in the chapter on “ Animals Exter- 
minated during the Nineteenth Century,” which occupies rather 
less than seven pages. Again, the chapters on “The Coloration 
of Large Animals,” and “Spots and Stripes in Mammals,” would 
undoubtedly, if re-cast and made to form a single essay, have 
gained in value. It is scarcely necessary, in the pages of 
KNOWLEDGE, to indicate further the nature of the contents 
of this book and, doubtless, the intrinsic merit of those articles 





which have appeared in this journal will induce the readers 
thereof to buy the volume for the sake of the essays which have 
appeared elsewhere. 

“ A NATURALIST’S CALENDAR, KEPT AT SWAFFHAM BULBECK, 
CAMBRIDGESHIRE, BY LEONARD BLOMEFIELD (FORMERLY 
JENyYns).” Edited by Francis Darwin. Pp. xviii. + 84. 
(Cambridge University Press.)—Mr. Blomefield was an accurate 
and painstaking naturalist, whose nature calendar was founded 
on observations made near Cambridge between the years 1820 
and 1831. Every Cambridgeshire naturalist will be glad to 
possess a copy of this calendar, which shows the average date of 
appearance and of various stages of development of plants and 
animals, and the earliest and latest occurrence of each pheno- 
menon. Mr. Darwin, in an appreciative introduction, points 
out that Mr. Blomefield was known for his minute and 
scrupulous exactness in matters of fact, so that his record is of 
real scientific value, as well as being of interest to the amateur 
naturalist. By means of the calendar and its index it is easy to 
find the mean, earliest and latest dates on which birds appear, 
commence and cease to sing ; when the leaves of plants are seen 
and flowers open and fruit appear; as well as of many other 
phenological phenomena. The common as well as the scientific 
names are given, so that the calendar can be consulted and under- 
stood by anyone interested in outdoor life. The dates only apply, 
of course, to the Cambridge district, and very decided differences 
will be noticed by naturalists in other places. Our field clubs 
should always keep in mind that they cannot perform a more 
useful and appropriate work than that of preparing and 
publishing such records. 

“SMITHSONIAN PuysicAL TaBues.” Prepared by Prof. 
Thomas Gray. Second Revised Edition. Pp. xxxiv. + 301. 
(Washington : Smithsonian Institution.)—The publication of 
tables of trustworthy results in physics, meteorology and 
geography, is one of the many ways in which the Smithsonian 
Institution assists scientific progress. To the student of science 
and to the investigator it is very convenient to be able to refer 
readily to the values obtained by well-known authorities, whose 
methods of experiment and careful work give reason for con- 
fidence in their results. In the volume before us tabulated 
values are given for practically every physical constant or 
relation, with references in most cases to the publication from 
which the results have been obtained. Mathematical tables are 
also included, and the whole is well indexed. Separate volumes 
are published for geographical and meteorological data, but 
revised editions of these have not been published for some years. 
It would be an advantage if revised editions, in which new 
results are included, could be published every year or so. 

“THe Croup WoriLD: ITs FEATURES AND SIGNIFICANCE.” 
By Samuel Barber. Pp. vii. + 139. (London: Elliot Stock.) 
Illustrated. 7s. 6d.—The value of this book lies in the original 
observations it contains, and in the excellent illustrations, many 
of which have already appeared in the pages of KNOWLEDGE. 
Mr. Barber is an enthusiastic student of clouds and related 
phenomena, and his volume directs attention not only to their 
beauty of form, but also to their relation to weather. He states 
his observations as matters of fact, and in most cases is content 
to leave their theoretical significance out of consideration. 
Years of study have enabled Mr. Barber to know “the 
balancing of the clouds,” and to read forthcoming weather 
from the signs of the sky. He recognises that many cloud 
phenomena are local ; nevertheless, the results of his studies 
are applicable to any part of the British Isles, and can be consulted 
profitably by all who wish to understand the messages carried 
by clouds of various types. Sun-pillars, waterspouts, colour of 
sky, and auroral displays are among other subjects described, 
mostly from the author’s own experiences. Finally, there is a 
descriptive list of clouds of many kinds, with fine pictures 
reproduced from photographs, so that anyone who cares to take 
up the study of clouds will find the book both inspiring and 
instructive. 

“LiManora: THE Istanp or Procress.” By Godfrey 
Sweven. (Putnams. 1903.) 6s,—An Utopian romance that is 
founded on science to an extent unapproached by any of its 
predecessors in that department claims notice in a scientific 
periodical. This novel with a Maori-sounding name is, perhaps, 
the first of its kind to be saturated with the idea of evolution 
and all its kindred conceptions. A mere enumeration of the new 
scientific ideas which its author's keen curiosity and adventurous 
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spirit have gathered from all sources and added to from his own 
imaginative stores would be a long one. Limanora is an island 
in the South Seas—somewhere, we conjecture, in the neighbour- 
hood of the sunny isles of New Zealand. It is inhabited by a 
race which a prolonged selection and adaptation (for the author 
is both Darwinian and Spencerian) have endowed with new 
powers of flight and locomotion, new senses, a new command 
over nature, won by the legitimate means of scientific discovery, 
and an unique civilisation that is evidently the author’s ideal of 
society. We are gradually initiated in the secrets of the outer 
and inner life of the Limanorans by an attractive account of the 
author's education as one of their adopted citizens. Evidently 
a sufferer from insomnia, he finds in Limanora new appliances 
(magical in effect, but scientific in construction) that make sleep 
and rest a source of exhilaration and of replenished stores of 
energy. The modes of locomotion are as numberless as the 
modes of rest. He is taught to fly, but imperfectly, because 
his body, unlike the Limanoran, has not been adjusted to the 
new conditions by the selection of his ancestry. A hermit by 
vocation, he rejoices to live with a race that condemns 
gregarious education as encouraging atavism and restricts social 
intercourse. A visit to the Valley of Memories revealed the 
successive stages through which the race had passed. He saw 
the origin and traced the evolution of each new faculty, power, 
and virtue. He was taken to their great repository of force, 
and here the glowing imagination of the author finds ample 
scope in describing the numberless modes in which the force of 
the winds, the waves, and the sun is trapped, stored and applied. 
The halls of nutrition and medication showed how perfect a 
command the Limanorans had gained over all the processes of 
health and disease. A consequence of the physical evolution of 
the Limanorans was the genesis of a magnetic or electric sense 
out of the magnetism latent in all human beings. We have no 
space to describe the wonders it reveals or the marvels of 
another faculty by which solid and beautiful structures are 
raised, like the walls of Thebes, to the sound of music. After 
he had seen a storm-cone that diverted both tempests and clouds 
of death-bearing dust as they approached the island, his educa- 

tion was resumed, His eyesight was so strengthened that he 
could see inio the interior of objects. He acquired the new 

electric faculty, with all its resources. His auditory powers 

were increased. His lower senses were intellectualised. His 

nerves were refined. He mastered the fine outillage that had 

been evolved pari passu with the evolution of the senses. Thus 

equipped, he became a citizen of his ideal commonwealth and 

was initiated into its inner life. He tells of its polity, its 

literature, ethics, and religion. In all these departments the 

Limanorans seem to have made advances that we may emulate. 

For the story is no mere dream, but a vision that is possibly 

within measurable distance of realisation. Embodying thought- 

ful and original apercus, it is a most inspiring book. By its 

wealth of ideas, the solidity of its scientific foundation, and its 
excellence of literary form, it surpasses most Utopian romances, 

from Plato to Bellamy. 
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SHORT NOTES ON MICROSCOPIC ENTOMOLOGY. 
By W. WEscHe, F.R.M.S. 


THE GIzZARD OF THE EaRwiGc.—lIt is known that many of 
the Orthopteru, such as Grasshoppers and Crickets, have gizzards. 
The Earwig, ( Forficula auricularia) is also well provided in this 
respect. The organ is in four parts, all four elaborately 
toothed and working one on the cther. The teeth consist of a 
number of spines, having their blunt ends inserted into round 
sockets with raised edges. 

Favourite food cf this insect in the spring and summer is the 
Aphis, and if the stomach is carefully examined, the broken-up 
parts will be seen. The Aphis has two trumpet-shaped tubes 
on its back, which exude the fluid that the ants are so fond of. 
These will be usually found intact, but how they escape com- 
plete destruction by the gizzard it is difficult to say, at all events 
when seen they can be readily identified, and enable a deter- 
mination of the contents of the stomach to be arrived at. 

OviposIToR OF THE FLy, Phytomyza flava—There is a 
small family in Diptera, the Phytomyzide, which has a very 
characteristic ovipositor. In most flies this is a telescopic organ, 
membranous, and with rings and rods of chitin to extend it. 
In other families it is hard and horny, with a sharp point which 
enables the fly to insert her eggs under the cuticle of leaves. 
We see examples of these families in our common flower- 
haunting 7rypetide. We can trace the progress of the larve 
by the marks on the leaves of such plants as the garden 
Marguerite (Chrysanthemum leucanthemum). The Phytomyzide 
have an ovipositor, which makes when mounted a beautiful 
microscopic object. It consists of a series of subtriangular 
horny scales, arranged more or less symmetrically. These 
working freely hollow out cavities in the soft parts of shrubs, 
which afford protection to the eggs of the insect. 

THE MANpIBLES OF THE “APHIS Lion.”—The most com- 
plicated mandibles I know, are found on the larve of the lace- 
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wing fly, Chrysopa vulgaris. They are hollow, and inside, the 
maxill, (inner jaws) are fitted. Attached to the base of the 
maxille are powerful tendons, by means of which they are 
worked in and out of the mandible. So the larva is able to 
seize prey with the mandibles, and, still holding it, to pierce the 
skin with the serrated points of the maxills, and suck its fluids, 
an economy of means not often found in Nature. These larve 
are highly beneficial to our gardens, as they attack the Aphides. 
Their voracity is out of all proportion to their minute size, and 
has earned them the name of the “‘ Aphis Lion.’ The eggs are 
curious; they are placed at the end of long stalks, and a number 
being always laid together, look likea little clump of fungus, and 
are easily identified. 

Hairs ON THE FORE-LEG OF THE FLy, Empis tesselata.— 
The hairs of insects modify into extraordinary shapes and forms. 








2. 3. 4, 


1.—Gizzard of Earwig, Forficula auricularia. 2.—Ovipositor of 
the Fly, Phytomyza flava. 3.—-Mandible of the ‘‘ Aphis Lion,” (larva 
of Chrysopa vulgaris), showing the maxille enclosed. 4.— Femur of 
the fore-leg of the Fly, Empis tesselata, showing the modified hairs 
used in holding prey. 


In some of the aquatic Hemiptera they are seen as delicate 
filamentous veils, which hold the water and assist in the 
propulsion of the insect. In Diptera they have also very various 
and remarkable developments. We find them modified into 
hooks of an extraordinary multiplicity of shapes, and scattered 
all over the body of the insect, teeth, brushes, and, in /mpis 
tesseluta, into knife-blades, which, fixed into the femora of the 
fore-legs, enable the insect to securely hold its prey. In many 
species of flies the stronger hairs have a longitudinal striation. 
In these knife-blades the hair has flattened out, but the original 
striation remains, It is obvious that 1. tesseluta is predaceous, 
and has strong piercing lancets, as well as a well-developed 
suctorial organ in the mouth parts. 





A Living Fry im THE Act oF FEEpinGc.—The method 
originated by the late Mr. R. Macer, for showing under the 
microscope a living fly, or similar insect, while feeding, is 
comparatively little known. It is very simple, always creates 
interest, and brings to view, in a manner which is otherwise 
impossible of appreciation, the mechanism of the proboscis. 

The following are the necessary items for arranging the 
exhibit :— 

1. Cones. 
2. Forceps. 
3. Glass bottle and tube. 





1. The Cone.—Small cones, about +} in. diameter and about 1} in. 
high, are made of paper and firmly cemented, the tops are then 
cut off, leaving the apertures of varying diameter from ;', in. to 
1 in, to suit different sized insects ; the interior of the cone is 
dull blackened. These cones have subsequently to be gripped 
by forceps, and so that they may not slip, a narrow rim of 
either string or paper has to be cemented round them a short 
distance from the apex. 

2. Forceps.—Two pairs are required, one to hold the cone 
and the other to carry a piece of blackened cardboard on which 
honey should be placed. Both of these forceps should be 
of the “ stage” pattern, the former having at the end of the jawsa 
circular ring in which the cone is placed ; the latter have the 
jaws mounted on a spring, so that a screw, which is carried on 
a bridge above, can be made to press on the jaws, and so cause 
them to recede or be brought nearer the desired object. 


3. A Glass Bottle and Tube.—The former is to contain the 
fly, and may be of any ordinary variety; the latter is a plain 
glass tube having both ends free and fitted with corks. 

Process of Exhibiting—One of the corks is removed from 
the tube, which is then placed over the bottle in which the fly is 
contained, the cork of that also being removed; when the fly has 
entered the tube one of the cones is quickly placed over the free 
end, after which the cork at the other endisremoved. A small 
plug of cotton wool is then inserted, and is gradually pushed 
upwards through the tube into the cone, the small opening of 
which is held towards the light so that the fly may put his head 
through. When it has arrived at this position the plug of cotton 
wool is carefully placed behind it, 

The cone is now ready to go into the round-ended forceps, 
which are fixed on the stage in the usual manner. The other 
forceps carrying the cardboard with honey are placed in position 
on the other side of the stage, and the bait is placed quite 
closely to the fly’s head. A 1} in. objective is then focussed, and 
the honey can be altered in position the desired amount, by 
means of the adjusting screw before referred to, until the 
proboscis is well displayed. 

The best form of illumination is with a bull’s-eye condenser 
and a parabolic side silver reflector. 


A Userunt Drying OveN.—Working microscopists often find 
a difficulty in providing a suitable place for unfinished slides, 
where dust cannot reach them, and in knowing how to dry them 
quickly and safely, more especially where space is limited and 
no suitable oven available. 

Mr. L. Sandall, r.r.M.s., suggests the following method of 
making a small oven which will be found to answer the 
requirements of the average worker : 

Obtain a tin about 9 in. by 8} in. by 9 in., such as a 7 lb. size 
biscuit tin. It should be free from dents, and will need 
thoroughly cleaning with hot soda water and properly drying. 
It will require added to it four legs, preferably 3 in. thick and 
6 in. long, and half way down the interior, on either side, two 
strips of tin about 1 in. wide should be soldered and bent at 
right angles to form brackets, on which a piece of plate or 
window glass cut to the proper size could rest, and form a shelf 
to put the slides on. 

In addition, a hole should be made at either corner on the 
top of it about 1 in. diameter, which can be plugged with a 
tightly-fitting cork, through which a thermometer can be passed 
to register the inside temperature. These little extra fittings 
will be made by any local tinsmith at very small expense. 

It will be obvious that when completed the lid of the tin will 
not be uppermost, but when mounted on the legs will be at the 
front to form a door. 

To give a finished appearance to this contrivance, the tin 
work may be cleaned and enamelled with Brunswick black. 

The heating will be obtained by mounting a spirit or small 
paraffin lamp on blocks of wood of suitable size to maintain 
the temperature that is required. 

Those who may prefer to be able to see into the tin should 
have the centre of the lid cut out and a square piece of window 
glass inserted, secured by strips of tin soldered round the 
inside. 

WarerPROOF CEMENT FOR GLass.—Many attempts have 
been made to produce a cement suitable for microscopists’ use, 
for making and repairing troughs, aquaria, etc., that will hold 
water without leaking, and be unaffected by water. The two 
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following formule are given by The Scientific American for 
the purpose :— 

1. Dissolve 5 to 10 parts gelatine in 100 parts water ; add 10 
per cent, of a concentrated solution bichromate of potash, mix 
thoroughly and keep in a dark place. When the articles joined 
by this cement are exposed to sunlight for a short time, the 
cement becomes tough and insoluble in water. 


2. Quicklime 4 parts 
Litharge ass oe Sete tay 
Linseed oil varnish 1 part. 


A New Cataloque.—Mr. C. Baker, of 244, High Holborn, is 
now issuing a fresh edition of his Catalogue of Microscopes, for 
the year 1904. This list contains much valuable information, 
and describes instruments and accessories for every description 
of microscopical investigation. Reference to it indicates the 
fact that, by special arrangement, Powell & Lealand’s well-known 
microscopes are now supplied by C. Baker. Also among other 
new items will be found an illustration and description of 
Dr. Spitta’s Monochromatic Light Apparatus, which was 
described in these columns at the time of its exhibition at the 
Royal Microscopical Society. The excellent arrangements made 
in connection with the Slide-Lending Department are fully 
detailed, and altogether the Catalogue is one that every 
microscopist, who wishes to be conversant with the latest in- 
struments and accessories for his work, must have among his 
reference books, 





NOTES AND QUERIES. 

Rev, M. C. IT, Bird.—Kither of the following books will meet 
your requirements :—“ A Popular Hand Book to the Micro- 
scope,” by Mr. Lewis Wright ; “‘ Modern Microscopy,” by Cross 
and Cole ; and, as a complete text book, ‘The Microscope and 
its Revelations” (Carpenter), edited by Dr. Dallinger. 

C. F. Higson—Ameeba are somewhat casual in their occur- 
rence, and can frequently be found in non-running water and 
on mud. No doubt your difficulty in collecting them is due to 
your failure to distinguish them ; they are somewhat difficult 
to recognise to those who are unfamiliar with them. The 
method of mounting the Hydrozoa will be to wash well first in 
fresh water ; then place in a shallow white dish or saucer, select 
and cut off the portion that is to be mounted, and place it on a 
slide slightly warmed ; drain away as much water as possible, 
and add some glycerine jelly. Apply the cover-glass, allow the 
slide to cool, remove the excess of jelly around the edge of the 
cover, wash the slide in water, dry, and add several coats of 
enamel or varnish. 

Communications and enquiries on Microscopical matters are 
cordially invited, and should be addressed to F, SHILLINGTON 
ScaLes, KNOWLEDGE Office, 326, High Jlolborn, W.C. 


eS eee 
NOTES ON COMETS AND METEORS. 
By W. F. DENNING, F.R.A.S. 


PertopicaLt ComEts.—Of the seven periodical comets which were 
expected to return to perihelion in 1903, only one (Brooks’s comet of 
1889 and 1896) appears to have been re-observed This is a disap- 
pointing result, but due to conditions which could not be overcome. 
In 1904 several of the best-known comets of short period will return, 
and the circumstances will be favourable in two cases. In the early 
part of the year Pons-Winnecke’s and D’Arrest’s comets are due, 
Tempel’s of 1878 should visibly return in June, while Encke’s will 
probably be well observed in the autumn. The latter has returned 
twenty-five times subsequently to its detection by Pons in 1819, and 
it has been observed on every occasion. At intervals of thirty-three 
years (=10 periods) this comet returns at nearly the same times of 
the year as before, and traverses approximately the same path in the 
sky; thus in 1904 the favourable returns of 1805, 1838 and 1871 will 
be repeated. Mechain was the first to discover this interesting comet, 
and its mean periodic time derived from thirty-five returns between 
1786, January 30, and 1901, September 15, is = 12066 days. 

Gracosrni’s Comet (1896 V.).—This comet, which passed its peri- 
helion last June, is possibly visible in large instruments, though its 
rediscovery has not yet been announced. Its place is computed as 
R.A. 3h. Zum. 42s., Dec. + 3° 49’, on December 7, and R.A. 3h. 17m. 
22s., Dec. + 3° 48’, on December 15. The object will therefore be 
nearly stationary on the eastern border of the head of Cetus. 

Comer 1894 I. (Dennina).—Dr. P. Gast has published in the 











Mitteilungen of the Heidleberg Observatory a summary of the 
observations and calculations relating to this comet, and gives the 
positions, ascertained in 1902, of 88 comparison stars lying near its 
track. The data collected will be valuable in the final determination 
of the orbit. The comet should return under favourable conditions 
in the winter following 1908. 

OctoseR Mergors.—Stormy weather and cloudy skies have 
continued to prevail, so that few opportunities have been presented 
for any kind of astronomical observation. Fortunately, however, the 
nights from October 22-25 were generally clear at Bristol, and 74 
meteors were observed during nine hours of watching. Amongst 
these were 14 { Geminids (99° + 13°) and 10 Orionids (93° + 16°). 
The results are somewhat noteworthy as proving what the writer 
observed in 1900 and 1901, that the Geminids appear to have 
supplanted the Orionids as the richest shower of the period. Among 
the contemporary systems, the most active this year were situated at 
91° + 59°, 117° + 46° and 128° + 33° (swift meteors), and at 
29° + 36°, 32° + 19°, 40° + 21° (slow meteors). 

Dovusty-OBSERVED Metror.—A fine meteor directed from a 
radiant close to ¢ Arietis, was observed by Mr. C. L. Brook. at 
Meltham, near Huddersfield, and by the writer at Bristol, on October 
23, 1lh. 474m. As seen from Meltham, the object crossed the 
equator in Pisces, the apparent path being from 3° + 3° to 346° —4°. 
As viewed from Bristol, it shot through Draco and passed over 7 in 
that constellation as it descended almost vertically in the N.N.W. 
sky. The height of the meteor was 75 miles when first seen over a 
point near Knighton, Radnorshire, and 37 miles at disappearance over 
the district of Llanfair, Montgomeryshire. Its length of path was 
48 miles, and the earth point is indicated 10 miles S.W. of Denbigh. 
The shower of Arietids, from which the meteor was directed, forms 
one of the principal displays in October, and it is one which yields an 
abundance of fireballs. At Bristol, in 1877, October 28 to November 
1, 3L meteors were recorded from a radiant at 43° + 22°, and in 1887, 
October 11-24, 45 meteors were noted from a centre at 40° + 20°. 

FrreBaLtt.—On November 8rd, 6h, 25m. p.m., Mr. C. Grover, of 
Lyme Regis, observed a large fireball suddenly light up the landscape 
with a brilliancy equal to that of the full moon. A bright fragment, 
of the apparent size of Jupiter, detached itself from the principal 
mass and descended vertically about two degrees west of A Aquile. 
The same fireball was seen by Mr. A. F. Parbury, of Hascombe, 
Surrey, in the S.W., and he describes it as a long train of fire, 
vertical, and near the horizon. It was also witnessed by a corre- 
spondent of the Standard signing himself ‘ W. D. F.,” who says that 
as he was crossing the Purbeck Hills, Dorset, he saw a very brilliant 
meteor in the 8.W. It fell diagonally from left to right, and 
disappeared at about 40 degrees above the horizon. ‘‘ The shape 
suggested an incandescent tadpole diving from the stars.” This 
fireball was situated over the English Channel, between Lands End 
and Brest, on the west coast of France, but the observations are not 
sufficiently exact to permit the real path to be calculated. 

Brigut Mereor.—A meteor rivalling Jupiter in brilliancy was 
seen by Mr. H. Macpherson, junior, of Johnsburn, Midlothian, on 
November 7, 7h. 10m. pm. It passed from near Altair to near Alpha 
Ophiuchi, emitting a blue light, and lasting only a few seconds. 

DeceMBER GEMINIDS.—The return of this annual shower should 
be looked for on the nights December 11, 12, and 13. The moon will 
be past the last quarter, rising after midnight, and will offer little 
impediment. The radiant point, like that of the Perseids, probably 
has a motion eastwards, but sufficient observations have not yet been 
obtained to render the fact certain. 

Tue Lronips oF 1903.—The Leonid shower formed quite a 
striking display as observed at Bristol during the morning hours of 
November 16. ‘The maximum appears to have occurred between 
5h. 30m. and 5h. 45m, a.m., when Leonids were falling at the rate 
of about 170 per hour for one observer. Several fine meteors as 
brilliant as Jupiter or Venus were seen, and the radiant formed an 
area of several degrees round the central point, 151° + 22°. 


<> 
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THE FACE OF THE SKY FOR DECEMBER. 
By W. SHACKLETON, F.R.A.S. 


Tur Sun.—On the Ist the sun rises at 7.44 and sets 
at 3.53; on the 31st he rises at 8.8 and sets at 3.57. 
Sunspots may now be observed at any time, for the sun 
appears well on the way to the period of maximum activity. 
There have been of late rarely less than three groups of 
spots on the solar disc. During these periods of remark- 
able solar outbursts and magnetic disturbances, aurorz 
should be looked for in the north. The sun enters the 
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sign of Capricornus on the 23rd at Oh. when winter 
commences. 


THE Moon :— 





| Phases. H. M. 
Dec. 4) © Full Moon 6 13 P.M. 
» ll © Last Quarter 10 53 a.m. 
» 18) @ New Moon 9 26 P.M. 
» 27) ) First Quarter 2 285 a.m. 


The moon is in perigee on the 7th, and in apogee on 
the 28rd. 

Occuttations.—The details of the occultations of the 
brighter stars visible at Greenwich are as follow :— 


i 
Reappearance. 


Disappearance. F 
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Pliem, "|< °o 6h. m. Te. foe d.h 
Dec. 4 B.A.C. 1526 58); 853 p.m. / 111 | 148! 951 P.M. | 229 | 259 | 15 16 
» ¢ AGeminorum 3°6 540 a.m. 109 | 71) 64L A.M. | 274 | 233 18 0 
» 1l d Leonis 50; 1Ll4a.m. | 165 | 205 | 146a4.m. | 230 | 265 | 21 20 
» 3l 75 Tauri 53, 824p.m. | 133 | 154) 9 7 P.m. | 204! 215 12 23 


Tur Pxianets.—Mercury is an evening star in Capri- 
cornus, setting shortly after the sun at the beginning of 
the month. Towards the end of the month he is approach- 
ing greatest elongation, and sets in the south-west about 
1} hours after the sun, but even then the elongation is not 
a favourable one for easy observation. 

Venus rises about four hours in advance of the sun, 
and is best observed during this time. The phase of the 
planet is gibbous, rather more than half of the dise being 
illuminated, whilst the diameter of the planet has decreased 
to about 20". Increasing distance from the earth, together 
with greater southerly declination, are rapidly diminishing 
her brilliancy. 

Mars is low down in the south-west, and badly placed 
for observation, in addition to being very faint; he sets 
about three hours after the sun. 

Jupiter is in quadrature on the 7th, hence about this 
time he is on the meridian near 6 p.m. The distance of 
the planet from the earth is increasing, consequently his 
lustre is diminishing. About the middle of the month 
the polar and equatorial diameters of the planet are 37’"5 
and 40'1 respectively. 

The configurations of the satellites as seen in an 
inverting telescope at 7 p.m. are as follow :— 


Day. West. | East. Day. West. East. 


| 10234 17 82104 

2 301: 18 3204 

3 3240 © 19 30142 
4 #26 20 41028 
5 43012 21 42018 
6 4163-8 22 41036 
a 420183 23 490312 
8 41038 24, 4320 

i) 43012 25 $3201 
10 3420 © 26 4302 
11 $240 27 41082 
12 8.0.13 28 2 0. 4.19 
13 102384 29 12048 
14 20134 30 081324 
15 10346 31 3104 
18 30124 





The circle (0) represents Jupiter; © signifies that the satellite is 
on the disc ; @ signifies that the satellite is behind the disc, or in the 
shadow. The numbers are the numbers of the satellites. 











Saturn is in conjunction with Mars on the 21st, and 
like that planet is too low down in the south-west to be 
easy of observation. 

Uranus is in conjunction with the sun on the 18th, and 
therefore unobservable. 

Neptune is near # Geminorum, their respective positions 
on the 15th being : —- 

Right Ascension. Declination N. 

Neptune 6b. Zim. 7s. ... 22° 16’ 23” 

 Geminorum 6h. 17m. lls. ... 22° 33’ 37” 
The chart given in the January number shows his position 
with reference to the surrounding stars. The planet is in 
opposition on the 27th, hence about this time he souths 
near midnight. 

Tue Srars.—The positions of the principal constellations 
near the middle of the month at 9 p.m. are as follow :— 
ZenitH . Perseus, Cassiopeia. 

South . Andromeda, Aries, Pleiades, Cetus; to the 
S.W., Pisces; to the S E., Taurus, Orion, 
Sirius rising. 


WEstT . Delphinus, Cygnus, Pegasus; Lyra to the 
N.W 
East . Auriga high up, Canis Minor ( Procyon) ; Leo 


rising in the N.E. 
Nortu Ursa Major, Ursa Minor, Cepheus, Draco. 
Minima of Algol occur at convenient times on the 3rd 
at 6.44 p.m., 20th at 11.88 p.m., 23rd at 8.27 p.m., and 
26th at 5.16 p.m. 
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Chess Colunm. 


By C. D. Locock, B.a. 
ih os ae 
Communications for this column should be addressed 
to C. D. Lococrk, Know.enae Office, 326, High Holborn, 
and be posted by the 10th of each month. 


Solutions of November Problems (J. W. Abbot). 
No. 1. 
Author’s Key.—1. B to R3. 


[There is a second solution by 1. K to B3.] 





No. 2. 
Key-move —1. Kt to Q4. 
Hk... Btake 2. Kt xP. 
b ..o RE 2. P to B3ch. 
LT. «+ > Sete Sata, 2. Rx Peb. 


Sotvutions received from “Alpha,” 4,4; W. Nash, 4, 4; 
G. A. Forde (Major), 4, 4; “ Looker-on,” 6, 4; W.H.S. M., 
4, 0; G. W. Middleton, 4, 4; ‘“‘ Quidam,” 6, 4; J. W. 
Dixon, 4, 4; ©. Johnston, 6, 4; H. F. Culmer, 4, 4; 
T. Dale, 4,4; H. S. Brandreth, 4 (No. 1 only). 

As the result of this month’s problems, ‘ Looker-on ”’ 
and C. Jobnston at present tie for first place, closely 
followed by Messrs. Nash and Dixon. 

W. H. S. M.—R to R6 is a good “try” in No, 2, but 
appears to be defeated by 1. K to Kt5, and if 
2. Kt to Q2 (as you give), K to B4. 

Special Notice.—Will all correspondents kindly note 
that until further notice all communications should be 
addressed to C. D. Locock, at the office of KNowLepGs, 
326, High Holborn, London. 
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will be held next April at 
Sixteen players, half 
been selected. The 


An International Tourney 

Cambridge Springs, Pennsylvania. 
of them Americans, have already 
contest will be limited to one round. 


PROBLEMS. 
Howl: 
By W. Geary. 
Buack (6). 
| a 
5 a 





Game played in the Amateur Championship Tourney at 
Plymouth. 


i 
:e 


Gambit Declined. 
Back, 
(J. Mortimer. ) 


Queen’s 


WRITE. 


a 6 


(A. Emery.) 


‘2 


Y Ve, 


er 
- fai 


2m “y 


White mates in three moves. 


ao 
a a 


WYy 


Baw 
a ave 


WnitTeE (6). 











No. 2. 
By os D. Locock, 
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White mates in three moves. 


CHESS INTELLIGENCE. 


In the Southern Counties’ Championship, Sussex have 
defeated Hampshire by 10 games to 6, and have lost to 
Kent by 113 to 4}. 


A match for the World’s Championship has been 
arranged between Dr. Lasker and Dr. Tarrasch, the contest 
to take place next autumn and the stakes to be £400 a 
side. The time-limit is unusually generous—14 moves an 
hour, and the match will be decided in favour of the 
player who first wins eight games, drawn games not 
counting. One novel feature of the conditions is the 
stipulation that each player shall write notes to every 
game, independently of the other, immediately after its 
conclusion. This will enable the book of the match games 
to be published almost immediately after the conclusion of 
the match; a further advantage being that the players 
will write their notes while the games are still fresh in 
their memories. The scene or scenes of the encounter will 
depend on the result of negotiations which Dr. Lasker has 
been empowered to conduct. 


. P to Q4 


I. P to Q4 








P to K3 
Kt to KB38 
B to K2 


. P to QB4 2. 
. Kt to QB3 3. 
B to Ktd A, 
. P to K3 5. Castles 
. Kt to B38 6. Kt to K5 
. Bto B4 7. P to QB3 
- B to Q3 8. P to KB4 
9. P to KR4 9. Q to RA (a) 
. Bx Kt . BPxB 
. Kt to Ktd 11. R to B4 (6) 
2. Q to R5 12. P to KR3 
3. Q to K8ch 13. B to Bsq 
4. Qx QB 14. Px Kt 
5. Qx KPch 15. R to B2 
» PxKtP 5. Bto Ktd (ec) 
. P to Kt6 17. Bx Ktch 
. K to K2 18. Resigns. 


Noves. 
(a) An unprofitable excursion. 
should be developed. 


QO NT S2 Or Be CO DS 


The Queen’s Knight 


(b) Evidently inferior. Kt to Q2 being now impossible, 
there is probably nothing better than P x P, with a view 
to bringing the Queen across the board to the defence of 
the King’s side. 


(c) Mere desperation; but if 16... . P to Kt3, White 
wins easily by 17. R to R8ch, K xR; 18. QxR, B to Kt2; 
19. K to K2. Mr. Emery has played the game with great 
vigour, but Mr. Mortimer was evidently below his usual 
form. 
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